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ADVERTISEMBKT. 



The Publisher b confident that the present Work will be considered a 
valuable addition to the many existing ones on Engineering subjects, and be 
acceptable as well to the profession as to those who interest themselves in the 
gieat results of Mechanical Science. 

The erectiou of tlie Suspension Bridge at Pesth, in Hungary, is especially 
worthy of record, n i only frcjin the import,ance and maguitudc of the 
operations, but aL>o from the peculiar difficulties encountered in their pro- 
gress. The Publisher felt himself under great obligations io the late 
Mr. Wilham Tiemey Clark, who, although sulTering severely from dechning 
health, kindly placed into bis hands the illustrations and detailed drawings of 
this magnificent Bridge, and also supplied him with all the information 
requisite for the successful completion of the Work. 

The Work has been issued in Three Parts, with several plates in each ; the 
whole now making a volume of Thirty-seven Plates. The text given com- 
prises diso the Beport made to the Uungariau Diet by Counts George 
Andrasy and Stephen Sz^chenyi, who made a visit to this country for the 
express purpose of eiamining the various bridges to he met with here, and 
for obtaining all the information in their power, so as to enable them to 
recommend to the Diet the kind of bridge best suited, in their opinion, to tlie 
locality and the financial condition of their country. 

A detailed description of the conduct of the operations, and such particulars 
as wiU afford useful information to the engineer and scientific enquirer, will 
be found to be added to the Work. 

JOUN WEALfi. 

AW. Itt, 1«52. 
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REPORT ON PESTH BKiDGE. 



^HE experience of modem nations in everything relating to 
bridges is so various, that no one of them can be said to have 

exhausted the subject. CUmate, temperature, locality, the velocity 
of the rivers, tlie roiulition of their beds, and the materials used 
for bridges, deteruinie, in some measure, the experience each 
nation has acquired ; and owing to the above circumstances, one 
nation may surpass another in some particular branch of practical 
mechanics, though, in other respects, less advance. In a countiy 
where the winters are mild, the rivers rarely or ever firoeen, and no 
run of ice in fearful and devastating masses, — where the banks are 
high, where stone is cheap and money abutuluiit, matters assume a 
different aspect compared with a rouiitr}' where the winters are 
severe, the climate variable, the bunks of the rivers low, and stone, 
especially of large dimensions, dear. Thus, in the North American 
States, for instance, where much damage and danger ensue on the 
breaking up of the ice in the rivers, bridges with stone piers and 
timber arches, of immense span, become indispensable, and are 
made of great strength and solidity, tiihber and materials being 
cheap in that country ; whereas, bridges of stone and iron are 
best adapted to England, where the rivers are rarely frozen, 
the banks generally high, stone and iron comparatively cheap, 
and money easy to be obtained. In Russia and Northern Poland, 
where the winter suddenly sets in, and as suddenly breaks up, 
bridges of boats are usually adopted, and found to answer best. 
There the custom is, instead of removing the bridge, on the 
appearance of ice, to leave it to its fate, and, on the return of 
8pniig, to substitute a new one. The damages done to the old are 
repaired during the summer and autumn, and such gprtions as 
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are found serviceable reserved for future occasions. Other 
consideintionft must be taken into aooonnt» when it respects 

the load a hridge has to sustain, viz. : vvhctlKT the Ijridge be 
intended lor loot passeii^^ers only, or for {^^eiieial tralfic; and 
whether that tniiiiu be small, regular, and slow, or great, irregular, 
and fast. 

It is our opinion, that upon these principles and conditions 
alone, and of course with reference to material and design, &c., 
every bridge ought to be constructed ; for instance, sui)pose it 
to be possible that any one could be found to propose such a 
bridge as now exists between Malta and Gozo, which consists 
of a single njpc only, as a means of fonning a ])eruianent and 
safe communication, between the suburb of Unter-Maimhartsberg 
and Vienna, and offer as a I'eason, that because it answers in its 
present site, it ought, therefore, to answer in the proposed one, 
we might justly ridicule the idea and consider it pure folly. 
Keeping these general conditions in view, it is our opinion that 
a pennanent bridge between the two cities of Pestli and Buda 
must not bee matter of taste only, but of deuiunstration according 
to tlic laws of mechanics and mathemalies. 

The main question is, what kind of bi-idgc ought we to have? 
Now to answer this without further waste of time, by remaining 
at home, and deceiving ourselves with the beauties and subtleties 
of theory, we determined on going to England, and there 
consulting with men of experience and skill. The reason for our 
proceeding to England in preference to other countries, we beg 
to be allowed to explain, was partly because all that relates to 
mechanical science has been there brought to the highest 
development ; partly because, in this respect, practical residts are 
almost without end : or, to speak more clearly, because fieir more 
has been done there worth going to see, than is to be met with on 
the whole continent of Europe; but principally for the reason 
that it stands in such close relations with North America, a 
count i \ w hose climate and other [>hysieal characters bear so striking 
a reseinblanc<! to tliost" of our native land. We could have desired 
no greater pleasure thau to have visited that country, but the 
approaching opening of our Diet so limited our time, that, inde- 
pendently of other reasons, this, of itself, would have prevented 
us ; therefoi-e, in order to make the best use of the short time 
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allowed us (a few mouths oui^), we chose i:)iigland» as presenting 
the best and widest field for our researches. 

Aooording to our views, and as far as our limited experience 
enables us to judge, the chief difficulties to overcome are : 1st, 
the force of the ice and the inundations likely to arise from the 
contraction of the sectional area of the river, where naturally the 
bhures lie so low, as, for instance, at Pesth imd Buda ; 2nd, the 
raisinp: of th(; necessary capital, with a financial system so poorly 
developed as ours ; and, 3rdly, the absence of a general co-operation 
in carrying out great undertakings. 

A bridge which oould be constructed without any piers in the 
river, or with the least number possible, we consider the most 
desirable; and, in fact, in our opinion such only ought to be 
adopted. This desideratuiii, at least as far as jircscut invention 
has advanced, is comprised solely in the Suspension Bridge, where 
' facility ot construction, strength, and durability are combined with 
cheapness and economy. At the first outset, we sought to put our- 
selves in communication with men who made work of this kind 
their chief study, and who had turned their entire attention to the 
perfecting of the brandi of art adopted by them, and whose eidsting 
works were sufficient proof of their skill and ingenuity. Although 
we cannot omit to mention with jiraisc the politeness and aliability 
with which we were in general received, still, in justice to onr- 
selves, we may allude to the difficulty we experienced at the 
commencement in drawing attention either to ourselves or to 
the greatness of our object, — ^the real cause of which was, that 
the principal engineers of England, being continually engaged in 
works of great magnitude, looked upon the erection of a 
permanent bridge between Buda and Pesth as a matter of 
little dilficidty. 

Added to this, we appeared as foreigners from a nation little 
known in England, without any certainty as to our plan being 
carried out; while, as honourable men, we could give no other 
answer to the invariable question, " Is it likely that the work will 
be proceeded with?" than, "We hope so." 

We had, however, the satisfaction of seeing that the plans 

fiimished us by the Directors of the Government Engineering 

depaitiiienL attracted considerable attention : these plniis, for which 

we are indebted to the kindness of the Arch-Duke Palatine, 
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represented the course of the Danube from VVaitzen to F61dv6,r, 
in all their detail, together with the necessary cross sections, and 
although we can with dithculty express the chagrin we felt when 
we discovered how little knowTi we Hungarians were, by ])( ()ple in 
every other respect well-informed — still, on the other hand, we 
saw with pleasure the surprise expressed .at the excellence and 
completeness of the plans, which they could not too highly 
commend. It must, however, be confessed that the ignorance of 
foreigners, witli respect to us, is less to blame than ourselves ; a 
heavy load lies upon our shoulders for our own backwardness, and 
it afforded us no small consolation when we saw the real value that 
was attached to our performances, for we thus clearly foresaw the 
dawning of the success which must ultimately crown the exertions 
of our nation, and the first spark of that holy fire, which, if not 
crushed and trodden under foot, swells the breast of man and 
stamps greatness on a nation. This feeling then, although it may 
be considered of little consequence, was to us of the greatest 
importance, for exactly in proportion as our undcrtakiii<^ created 
B}Tnpathy (which it was evident did not result from idle curiosity, 
but from a real desire to serve our native land), so did our 
zeal and endeavours increase. In mentioning these circumstances, 
we beg to return our sincere thanks for aQ the information we 
obtained m reference to our project, and to request the Honourable 
Committee to thank in the most marked manner His Imperial 
Highness the Arch-Duke Palatine, as well as the Honourable 
Board of the Oovemnicnt Kngineers ; for we feel that to tht? 
correctness and perfection of the plans furnished by them as 
above alluded to, we owe tbe obtaining of the information which 
we are about to lay before you. 

Mr. W. Yates was the first with whom we communicated on 
the subject, and in order to enable the Honourable Committee to 
judge of the tnith of our reuKuk, \ iz. " How dilticult it was to 
engage the attention of the English engineer for any undertaking, 
whicli ultliou<^li it might np])ear almost impracticable to us, 
appeared to him as trivial," we beg to be allowed to lay before 
you the following statistical data, which wc purpose availing 
ourselves of occasionally for comparison in the course of this 
IlqK>rt !— 

Mr. W. Yates is a partner m the firm of Walker and Yates, 
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gentlemen who are proprietors of an irou-foundry capable of 
converting and turning out weekly 200 tons of their o^vn pig- 
iron in addition to 200 tons of bar-iron, making a total of 400 
tons of iron manufocturcd weekly, which, by a little extra exertion, 
as ihey assured us, might be increased to 500 tons. Notwith- 
standiog that they own several coal mines, and that their works 
are situated at Gospel Oak, near Birmingham, in a comparatively 
cheap district, still their monthly expenses amount to 12,000/. The 
Viceroy of Egypt, alone, lias paid them fur many years successively 
the sum of 100,000/. From this it will be seen, that two English 
gentlemen produce more iron from their private establishment, 
in one year, than does the whole of Hungaiy in a similar 
period ; for we find that the produce of manu&ctured iron, taking 
into account every place under the crown of Hungary, amounts 
to no more than 300,000 centners, or about 16,500 tons. As 
regards the extent of the works of Messrs. Walker and Yates,, 
they are very far from l)eing the largest in England, and the reason 
why we ai)plied to tlieni in preference to others was, that all the 
largest cast-iron bridges of the day had been made at their works, 
and because it does not necessarily follow, that they who do most 
work do it best. The average quantity of iron annuallj manu- 
factured in Great Britain is 500,000 tons, but a few years back 
the quantity was nearly 700,000 tons. The Waterloo Bridge cost 
one million sterling, and London Bridge about 1,200,000/. The 
railway between Liver|)ool and Manchester, which is about thirty- 
two 1 English miles, or about seven Hungarian, was (if we remember 
rightly) estimated to cost one million sterling, but actually cost 
1,200,000/. ; the distance is travelled over in one hour and a 
quarter. - Thid railway now projected between Lcmdon and Bir- 
mingham is estimated at 2,400,000^., but it is believed will cost 
2,000,000/. The proposed erection of a pyTamid which should 
contain 5,000,000 oi eurpses, is estimated to cost from 400,000/. to 
500,000/. sterling. 

Through jVIr. W. Yates, we became acquainted with Mr. Tiemey 
Clark, au engineer of whose talent and experience we could have 
no doubt, particularly in all matters relative to Suspension Bridges. 
He has erected the Hammersmith, Shoreham, and Marlow Bridges, 
the plans and drawings of which, with a description, we have tiie 
honour to lay before the Honourable Committee. 



Digitized by 



6 



BEPOBT OK PEBTH BRIDGE. 



From this time forward we obtained much experience and 
information, and omitted no pains to elucidate more and more 
the practicability of our project. We subsequently made the 
acquaintance of other engineers of eminence, amongst whom we 

luiiy iiu'iition Mr. James Walker, the celebrated Telford, Messrs. 
jlartky, Ogdtu, (rhe American Consul at Livei-pool,) and Mr. 
Wright, from North Ainerini ; and, in tlic ( (juise of this Report, 
we shall have several opportunities of reterriug to the opinions of 
these gentlemen in detail. Our progress was recorded daily in our 
note-book ; and, from the tenor of our inquiries, we soon became 
convinced that the practicability of erecting a permanent bridge 
between Buda and Pesth was no longer doubtftd ; and although 
we admit the necessity of luiviiig recourse to iiicii of first-iaic 
experience, its snrccss must ultimately de])L'nd upon the will of 
the Hungarian nation. We coidd come to no other conclusion: 
why should we despond, with the example before us of a countiy 
where, amid the blessings of universal £reedom, each step leads to 
new wonders, the fruits of man's genius, presenting a noble beacon 
to all other nations? — ^why should we entertain a doubt, then, 
but that in Hungary, too, we were capable of producing such 
noble w(jiks as in England are to be lound in great number;;, 
and which, as monuments to the enterprise of private men, are 
to be met with continually ? Yes ; we cannot but be convinced 
such things are for Hungnry too ; if not, at least, in so great a 
number : we require but the will of the nation for a few. We were, 
however, fully impressed with the feeling that, for the furtherance 
of our object, it reqmred more than merely to convince ourselves 
ami the Honourable Committee^ — it required that our data should 
be such as would conx inee the public at large, and put the 
practicability of tlie struetiu'e beyond a (lnu])t. 

The carrying out of our project never, iu reality, appeared 
impracticable to us ; but what could we inexperienced individuals 
^o, other than investigate the matter to the utmost, and, by sound 
proof, clear away the mist which seemed to obscure the under- 
standings of contending parties ? It now lies in the hands of the 
great public to solve this problem; we must, however, admit, that 
the public ought not to be indueed to stake their money and their 
rights upon an object, the canying out of which is hazardous and 
fraught with danger: therefore, to remove all doubt upon this 
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point, we consider the best and simplest metliod is to lay before 
them acoonnts of similar undertakings, all of which have been 
crowned with success. For this purpose, then, we beg most 
respectfidly to lay before 3011 a variety of designs of English 
bridges in existence, and of such as we have been able to obtain, 
and which in our opinion are best suited fur execution between 
Pesth and Buda. "First of all, we requested several eii<,niicers to 
favour us with their answers in writmg in respect to certain 
queries which we had drawn up on paper, and which, as a more 
business-like way of proceeding, would at the same time enable 
the parties to consider their answers better, and moreover, avoid 
all ambiguity upon such an important point, and set at rest the 
scniples of those who choose to read them. Had we not adopted 
this mode of proceeding, it is ])ossiblc that many might have 
been found ready to persuade others that we had hceu led astray 
by our enthusiasm for the cause, and wished them to beUeve as 
\vc did. 

There is now, however, no room for such a belief, for we have 
the pleasure to lay before you the well-considered opinions of men, 
whose experience, far from being based on theor)', is founded on 

actual practice, aiul who value their own reputation too highly 
to risk an opinion which they cannot afterwards su])])ort and 
demonstmte according to the laws of science. We theiefore 
beg to lay before you a translation of the questions sent in to 
Mi. Tiemey Clark, C. E., with his answers to the same. 
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Tke Queitiotu at propoted hif the Comrv GiOBOi Aitdbasst mi Uut Gowr 
STXFHXir Sstonim to W. T. Clabk, C^., togetlmr witk kit Amwero, 
re^pecHitg the ervetkm t^^permmientBH^ hHwtm Bitda and fzwrn, 
16th Septemher, 1882. 

First QiuKs/ion. — AVliat kiud of bridge would you recommend as being 
the best adapte d for forming a penDaiient oomxniuiication between the two 
cities of Buda and Pestb ? 

Jftswer. — I am of opinion that the description of bridge best adapted for 
either of the tituations represented by the various yihm and sections, for 
forming a permanent oonmiimicntion between Buda and Peetli, is a chain 
su^naaon bridge; as the limited number of piers it M-ould require 
would oppose less obstruction to the flow of the water and ice than eitlier a 
east-iron or stone bridge. The approaches or ascent to a suspension bridge 
will be consid(Tably less than those which would be leqnir^ for either a 
east'iron or stone bridge, and wUl consequently be cheaper in tliis respect. 
By referring to the sections of the river, it is evident that whatever the kind 
of bridge, the approaches must be of considerable len^rth and hdghi. To 
accomplish this it will require considerable outlay, which, however, maj be 
much reduced by a ju(Ucious application of a drf diriiiir marliinc, to clear out 
the bed of the river; which, if I may be allowed to judge from the very 
perfect plans before me, would easily admit of very great improvement : so 
that, at the same time that you save money, you are canying out a great 
public benefit. 

Second QMeaiion. — Which is the largest suspension bridge in the world, 
and which has the greatest span between the piers ? 

A>iswer. — ^The greatest distance between the points of suspension of any 
bndge in existence is, I believe, the Menai Bridge, which is 570 feet; 
but tlie total length of the roadway supported on the chain is only 51-2 foot. 
Tlie distance between the points of suspension of the Ilainmersraith Bridge 
is 422 feet; but the length of the roadway sup])orted by the chain is 710 
feet, or 1 68 more tlian is supported by the Menai Bridge. 

Third Qi'r.sf'ioii. — What point between Buda and Pesth do yon consider 
as best adapted for the < rection of a bridge? 

An.fin'r, — It is difficult to determine which is the best situation between 
Buda and Pesth for the construction of a bridge without a personal 
inspection of tlie diiTereut sites from which sections have been taken ; but 
any point between tlie sections A B and a b seem favourable. Below tliis 
the river widens very mudi, and the expense would be considerably increased 
without any apparent advantage. 

J^urtk Qwef^.-'Could not a bridge of one single span be thrown across 
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the Danube? And what do you consider the greatest length of space 
which could be arlopted safely, and without disafi:reeable oscilktiou ? 

Ansfcer. — A bridge could be erected ov(!r the river at any of the narrow 
sections to the extent of from 1000 to 1200 feet in one span, without danger 
or unpleasant oscillation; bat I should advise having a bridge with two 
spans in preference. 

lyitA Questiott. — How many piers do you consider it necessaiy to have in 
die water, in order to make a suspension bridge safe ? 

Atmcer, — ^The number of piers will entirely depend upon the situation 
which may be chosen for the erection of the bridge. 

Shth Questum. — Do you not think that the ice would cany away the 
piers ; for at times its force is beyond all conception ? 

Answer. — If the piers are properly constructed, there can be no danger of 
their being carried away by the ice, however massive and ^wweriul it may be. 

Sevenik Questum. — Would not the piers tend to an accumulation of ice^ 
so as to impede the flow of the river, and thus cause serioos and dangerous 
inundations? 

Answer. — As all the ice and water passes through the narrowest section of 
the river at C D, and as the sectional area of the piers would be but small, 
the river between the sections A B and a b would still be equal in area, if 
not greater, to the narrowest section CD; and, consequently, there would be 
no increased tendency to the accumulation of ice. — (Having had a personal 
interview Mith Mr. Clark as to the purport of this answer, we obtained the 
further following verbal explanation, viz. : — that he could in no case recom- 
mend a bridge to be erected at the narrowest part of the river, either with one 
or more piers, by such means the danger of increasing' the accumulation 
of the ice would be great, and perhaps be tlic cause uf devastating inun- 
dations. To this we made the remark that, although the breadth of the 
river ht C D was considerably smaller than at A B,ot a b, still the river 
was nmch deeper, and ther^ore could carry off more water and ice than at 
any other point. He answered, with respect to the quantity of water passing 
off, Yoiu" views are right ; but, as the ice, for the most part, floats on the 
surfaces, the result would be quite different. He, however, concluded by 
refemng us to his Answer, in which he called attention to the absolute 
necessity of deepening the b^ of the river.) 

E/]/AiA Question. — Is there any probability of the chain by which the 
bridge is supported, breaking ? 

Answer.-^ll the chains are made with the best wrought iron, and the 
usual and precsationaiy measures be taken as to the quality of the m a terial, 
workmanship, and proof by a constant supervision during their manufacture, 
and their section be proportioned according to the load to be suspended, 
there can be no danger whatever of the chain breaking. 

NiM Questum. — Ts there no danger to be apprehended of the pien giving 
way, and being pulled over ? 
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Au.mer, — If tli<' piers are proj)erly proportioiu'd to tlu ir load and otluT 
contingencies to which they may be fubjrrtcd, and are built witli tlie Ui«ual 
and necessary precautions^ there is no dantrcr whatever of their being throini 
down. — [Nofe: We cannot omit here ealliuir attentidii to the expression 
whicli Mr. Clark makes use of in the Eighth and J<uith Amtcer^, where, in 
speaking of the strenirth of the chains, he says, "if the usual precautionary 
measures iire taken and with r<:<pect to the piers, again he say*;, "if they 
are built with tlie usual and necessarv^ preeautions we think it necessary to 
explain what i.s here meant, and uhieli c annot hut be considered as an 
extraordinary ])roof of the manner in wliich ])rofessional works are 
conducted in England. Mr. Clark says, " u^jual niainier now these words 
do not mean indifference or nec:h>et, as we find the conunon interpretation to 
denote, but rather perfection; for were our works in this country to be 
carried out accordinc: to the every-day interpretation of the word "usual,** 1 
should feel very great ol)jeetion to trust myself on a soi^iision bridge 
constructed under such suin rvision. 

Tenth Question. — Might not the natural elasticity of the iron, when acted 
upon by stormy weather, occasion a dangerous amount of undulation, wliich, 
if not injurious to the structure itself, would appear dangerous ? 

Answer. — 1 am of opinion, from my ex])erience in this country, that the 
vibratory motion of the bridge would not be injoiioas, nor exdte appre- 
hension, in stormv weather. 

Eleventh Question. — Are you aware of the existence of any house that 
would undertake to ensure the bridge against the following, viz. : — 

(I. The iei! carrying away llie piers. 

d. The ])ier?5 in tlie water causing an extraordinary stoppage of 

the iee, and then by serious inundations, 
r. The breaking of the chains. 

r/. The giving way of the ])iers, or sinking oi their fouudatious. 

e. The existence of unpleasant vibrations ? 

Aths/rr,-.— -i do not know of any estabbshnient in this country wliich would 
undertake to en«tiirc nprnin<t tlie risks referred to under the lieads ti, r, e, — 
{Note : Mr. Clark euuld trive us no satisfactory answer to this (|uestion. As 
engineer, he did nut interest himself in the arranijeinents of assurance 
companiec, \^ e shall, however, further uii, ajrain refer to this question.) 

To- fifth Quedivn. — What do you consider would be the weight of the 
chains ibr a brid^ri' between Buda and Pesth ? 

Answer. — The weight of tlie iron-work will entirely >li priid upon the span 
of the bridge, its versed sine, aiul the load the bridge will Inive to support. 
But before this question can he answered eorreetly, the situation of the 
bridiie must be linally deteriiiiiied. In order, however, to place in the hands 
of the Company something tangible, until the time arrives for commencing 
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the Morks, and in order tliat ihey niny he able to estimate their me^ins, I 
have prepared se\eral -phm, mth rough estimates^ the estimate being 
computed according to Enghsh prices. 

Thirteenth Qu€stu»t, — Might not the iron-work be mauufactured in 
Huiigarj ? 

Amwer. — Not being acquainted \vitli the nature of the wrought ant! cast- 
iron of Huns^ar)', or the means the mnnufactnrcrs have for making the 
links, and other iron-work, with the dei^ree of aceuraey and precision so 
essential to the stability of a snspension bridge, it is impossil)le for me to 
give a decided opinion on this point; l}ut, judging from the iron-work 
usually made abroad, T should think it could not be done without con- 
siderable risk and danger. 

Fourteenth Question. — Of what kind of iron should the bridge be made— 
of cast or wrought iron ? 

Answer.— -ll\it chain Hnks, vertical rods, pins, gudgeons, and bolts, must 
be made of the very best description of wrought iron, and under continual 
supervision, and subject to proof. The beams, truss-columns, retaining- 
plates, &c., should be made of cast-iron, of the ver}' best grey pig. 

Fifteenth Question. — "VVTiat would be the price of such iron per ton ? 

Answer. — The price of the wTought iron work in London would be about 
21/. per ton ; the cust-iron work, about 10/. per ton. 

Sixteenth Question. — What would the expense of freight per ton be from 
liondou to Fiume, including loading and uidoading, together with the insurance? 

Answer. — Tlie freight per ton, including insurance, &c.j to jPiume, would 
be about 1/. 6*. Qd. 

Seventeenth Question. — AVhat is the tenacity per square inch of Enghsh iron ? 

Jn^er. — An inch square bar of Enghsh iron begins to .stretch with a 
weight of from 10 to 12 tons, and breaks with from 24 to 27 tons weight. 

Eiffhleenth Question. — How is the tenacity of the iron determined P 

Ansicer. — The u'on can be proved in a machine constructed of simple or 
compound levers. A graduated scale then attached, from which the tendon 
the iron is subjected to, may be read off during any period of the experiment 
from its first .stretching to the time of its breaking. — {Note: These two 
answers can be only properlj understood after personal inspection of the 
machine in use.) 



Continuation of Questions and Answers on the 20th OctobeVy 1832. 

Nineteenth Queaiiott^^Ot what length and breadth would the piers, which 
stand in the river, require to be; and how deep must the foundations be 
carried? 

Answer. — ^The breadth, length, and depth of the piers will depend on the 
width of the carriage-way, the span of the bridge, the depth necessary for the 
foundations, the height above the highest water necessary for the navigation, 
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as wtill as tlic dip of the chains ; in short, the site of the bridge must be 
fixed, before a correct answer cini be ^nvcii to the question. 

Twentieth Question, — What^tone would be required for building the piers? 

Atiswer. — Auy kind of stone thai can be obtaine d in large blocks, capable 
of resisting tlic weiglit to be supported, and the eH'ects of the weather. 

Tioenttf-fird Quetiion* — ^What is the price of the stone, as used in. England^ 
for such works ? 

Answer. — 'Die })rice of stone used in this country varies from -Is. to 5*. per 
cubic foot, whieli includes all expense in labour, setting-, nnd dressing. 

TwenlysecQiid Question. — What is the price of labour in Kugkiud ? 

Answer, — The price of manual labour varies in proportion to the ability of 
the labourer. 
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Thceniy-tJtird Question. — Wotild it not be advisable, for the greater security 
of the structure, to erect ice-breakers in front of tlie piers ? 

Answer. — The piers of tliemselves would fomi i)ut tresses or "cutwaters," 
and be quite adequate to resist tlie effect of the ice, without auy other assist- 
ance whatever. 

Twent If -fourth Question. ^Whs^i is the most desirabic kind of foundation on 
which to build such piers ? 

Answer. — Rock of sufficient solidity, strong clay ajid gra\ el. 

Twenty-fi/ih Question. — Would it not be advisable to protect tlie masonry of 
the piers by means of a cast-iron covering?— This is nut proposed because 
we have any fear of the force of the ice, but because we feel a litile anxious 
as to the stability of the piers when the chain comes in contact ^^ it h them. 

Answer. — This precaution I consider to be wIidIIv unnecessary, because 
the chains are not fastened to the piers; but, on the cunlrary, only rest upon 
them on a system of rollers, in order to admit of their moving freely backwards 
and forM'ards. 

Twenty-sixth Question, — ^Would not the stmcture be t x posed to great risk, 
owing to the expansion and contraction of the chains under change of 
temperature ? 

Answer, — rrom the experience I have had, 1 am of opinion there is no 
danger to apprehend from the effects of heat or cold on the iron-work. — I am 
bonie out in tliis opinion by observations made at St. Petersburg, where 
the mean greatest cold is 23° Falirenhcit below zero; and this intensity 
docs not appear to have had any detrimental effect on the twu binall suspension 
bridges which arc tlirown over the Fontanka Canal, one being 1S4 feet between 
the points of suspension, and the other 150 feet. " If wc only glance at the 
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coastmctioii of the cliiTcrent parts of a suspension bridge, we must at once 
lose all anxiety as regardc. li^ stability ; for, as it will be seen by reference to 
the plans, tlie chains hang free from one extremity to the other, and conse- 
quently are capable of adjusting themselves, in case of auj expansion or 
contraction f aking place." 

Tieenffj-seff'nfk Question. — Do you think that the irtju-work, in cases of 
thunder-si uniis, would be exposed to danger from elect rieity? 

Amirer. — I have never known any instance where the electricity hajs taken 
efTect. — {Note: In England, thunder-storms are of rare occurrence; and as we 
do not consider this qu^on superfluous, we shall take another opportunity 
of referring to it.) 

Twenty -eighth Qucttion. — Do von not consider it absolutely necessary that 
sc ino experienced engineer should nuike a personal inspection of ttie jiroposcd 
sites 1 1' fore the bridge is conimeuced; and would it not be further advisable 
that such person should reside a winter at Pesth, in order to see the effects 
of the breaking up of the ice ? 

An.vrcr. — Certainly; 1 liuuk that the Tno«5t proper person to go over would 
be the person who nn<rht be entrusted ^\ith preparing the design ; and 1 think 
this conld not be eliiciently done without taking a view of the spot. 

Twentif-ninih Qn'-sflon. — Supj)osing it should be determined to erect a sus- 
pension bridge , \s uuld you have any objection to undertake it« construction ? 

Anmer. — i should have no objection whatever to undertake its 
const met ion. 

Thirtuih Question. — Tn tlie meantime, until the whole is decided upon, 
wouM you undertake to furnish us with sevend working designs, and the 
necessary detail drawings ? 

Aiisicer. — Yes, provided I am engaged to undertake its ercr-fion. — {Note: 
By these plans !Mr. Clark understiinds dra\iiugs, whicli shi>iiitl denote the 
minutest detail, and tlie preparation of which requires so much time, that uo 
one in the profession could be found who would undertake them, without 
having, as a remuneration f^r his trouble, a share in the construction of 
the work, or be handbomeiy paid. To prcjiare jilans in England is so 
expensive, that our private Hungarian purses would have been inadequate to 
pay for them. Wc therefore considered it advisable to give up the idea of 
procuring a complete set of iletail working dra\ving> ; liist, because the 
actual site of the bridge was not hxed upon ; and secondly, because we were 
not certain of its being actually carried out. Under these circumstanees, 
therefore, we deemed it advisable to procure a general design oidy, but 
one which would at the same time be comprehensive, and give a general idea 
of the plan proposed.) 

Thirty-fiTHt QneM 'wn. — "What would be the cost, including all contingencies, 
of a suspension bridge, suiJ)>osing it to be erected at the section A JB or 
C By according to your English prices ? 

Antwer, — ^According to my computation, a bridge, according to the design 
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marked No* 1, would cosi aVont 143^000/. ; according to tlie 2nd design, 
about 15l»000/. ; and aoeorduig to the 3fd design, abofoi 127,761/. tterling. 
I must, however, be allowed to observe, that these calcubtiona are only so 
far correct, inasmuch as the sections are right ; and every aUowwuie most be 
made for the natural difficolties of the locality, which are wholly unknown to 
me. — {Note: Thk n the reason why we wished the prices cslcidAted according 
to English ones, for by that means we could readily form a comparison by 
obtaining the rdative prices of labour and matorial in this conntry, as 
compared with Engtand.) 

TAifiy-Mcond QuetHou* — What do yoa consider would be the annuid cost 
of keeping a suspension bridge in repair ? 

JjMieer,^! cannot undertake to answer this accurately, it depends on so 
many different drcnmstanoes; but the total expense of keeping tke 
Hammersmith Bridge in repair for the last fire years has not exceeded 100/. 
per annum. — (Nifie : The cost of the Hammersmith Bridge was about 48,000/. 
the cost of repairs per annum, 100/., and consequently not more than per 
cent, per annum.) 

Tkifiy4/Urd Qituium. — Jb there any estaUiahment that would undertake 
the cost of maintenance, or secure us against the possibility of the estimate 

being exceeded ? 

Anmr, — do not know of any such establishment — (yde : This question 
has reference to Quertkn JVS?, 11, and, as there observed, we shall refer to it 

further on.) 

T^irty'/mrth QiieiCi0«.--*'W]iat time do yon consider neoessaiy for the 
oonstmction of a bridge between Buda and Pesth, fiom the day of 
agreement to the day of opening ? 

Anmer, — Not being aware of the feualities the country affords for conducting 
such a work, I cannot answer this question ; but I ihouM think it might be 
completed in from three to five years firam the commencement. 

Tkkty-Ji/lh QnMlim.— At what fixed periods ninst the payments be 
made? 

Answer, — This would entirely depend on the agreemtrnt ^ith the 
contracting party. — {Note : We shall take another opportunity of referring to 
this important question.) 

7%irty'-ms(A Que$tim, — Would it not be advisable to construct either a 
cast-iron or stone bridge in preference to a suspension bridge, if we take into 
consideration the great amount of traffic of all kinds which it would be 
impossible to restrain within limits ; and the enormous force of the wind in 
storms? 

Anaioer, — apprehend that a stone or cast-iron bridge would, from the 
number of the piers necessary, cause veiy considerable impediment to tlie 
flow of the river and ioe, and consequently cause more frequent and serious 
inundations than heretofore. 

2%irfy'9eveiUk QMeHio»,-^'Do you crnisider it advisable to construct 
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sQspensiQa bndges in 8iich exposed thoroughfares^ as^ for instance, between 
Bnda and PestH; and would the security of the bridge require a system 
of poliGe, whose duty it should be to prevent too rapid movement on the 
platform, as well as too great a load being on it at any one time ? 

Answer. — chain bridge can be made capable of resisting the force of 
storms, as well as any amount of traffic, no matter what its velocity. 1 
think the intervention of the police might be of service, not to insure the 
stability or safety of the bridge, but to put down all excesses, and prevent 
damage to the works, as well as prevent accumulation of manure and dirt on 
the plaifoim. 

TUHif-et^Uh Qif«9/»o«i.— Is the iron-work Hable to be deteriorated by the 
effects of corrosion, and thus endanger the permanency of the structure P 

Jntwer. — ^The iron-work will suffer little or nothing from corrosion, as 
it is usually protected from the action of the air, in the first instance, by 
heating, and then submersion in a baih of boiling tallow^ after which it is 
painted with three coats of good paint* Tins method has been found to 
answer perfectly, so that one or two coats of paint, once in two or three 
jeais, according to circumstances, has been found to answer the purpose of 
preventing oxidation ; and this method is attended with little expense. 

(SioKBu) W. TIERNBV CLABK. 

Ifaamertmiik, lOth Novm&er, 1832. 

Such* then, are the answers handed in to ua by Mr. Clark ; if, 
However, there should be any want of logical arrangement in the 
foregoing, we beg that the Honourable Committee will attribute it 
to the fact, that two series of questions were sent in, on two 

different occasions, the answers to which, for the sake of 
better reference wc; were unwilling to separate, are placed in 
succession under the same licad ; from which it vn]] be seen that, 
in several instances, after an answer luis been given, a question 
follows which appears to have no reference to the foregoing one. 
This, however, originated from the first answer containing reference 
to matters with which we were at the time unacquainted, and 
which we could not have foreseen. On the other hand, we must 
also beg to excuse the l)roken and disconnected manner of our 
investigation, on the plea of having had to make use of the English 
language, in which, at that time, we were not verj' great adepts ; 
and, further, the reason that our inquiries were not so compre- 
hensive as they might have been, we must again beg to observe, 
was, that having undertaken this investigation on the score of 
good-will, we lacked the courage, or, if we might so express 



d by Google 



16 



aEPOBT ON PESTH BEiDOE. 



ourselves, the pedanti'j- to heap seaK liiii^ (jiieslion on (jiu >Uon, and 
because we saw that Mr. Clark could badly alt'ord to abstract so much 
of his time from his other frreat works to investigate a project at the 
time in embryo only. We had enough to do to get Mr. Clark 
to give us the few answers herein alluded to, which will be 
fully appreciated, when we assure the Honourable Committee that, 
notwithstanding our continual exertions and pushing, nearly two 
months had elapsed bel'ort; we obtained the answers and plans we 
have now the honour of laying before yoii. We have, however, 
now the satisfaction, until the proper time arrives, of possessing 
in manuscript the opinions and views of an engineer, who, although 
he has neither grown grey nor old in his appearance (be is in the 
prime of life), still possesses as much practiod knowledge as any 
other ; and, although silent upon this point himself, still his works 
speak loudly in his praise. 

This autograph we sliall always consider, as a valuable result 
gained by our indefatigable exertions, sinre we hope and 
trust that the opinions of a practical man, of acknowledged talent, 
cannot but tend in a great measure to unite the views and opinions 
of those who consider our scheme impracticable, and our trouble 
as thrown away ; and let us further hope that all well*wishers 
to their native land will join' hands, and give us their united 
influence, with tlic determination to carry out and complete this 
undertaking, and not allow themselves to be led away by their 
prejudices. If, then, the opinions of surh an experienced 
engineer can have no weight, what weight o\ight to be attached to 
the prattle of the wise-heads of the Coffee-house, who never in 
their lives saw a good bridge, and who, although they set them- 
selves up as the champions of theory, have never so much as erected 
a gangway, nor a paltiy wooden bridge, but who still feeJ 
themselves competent to (hspute tlie ])ossibihtv of a bridge between 
Rndn and ]\'stli ; and wliy ? because they would be sure to fail 
in tile erection of sucli a work. 

It may, however, be urged in opposition to Mr. Clark's know- 
ledge and experience, that as all his works have been confined to 
England aloy , where, in comparison with our country, there is no 
winter and no great rivers, it is impossible for hhn to appreciate 
the enormous force of the Danube in winter ; and in consequence, 
if we may be allowed to use tiie expression, his experience is 



Digitized by Google 



REPORT ON PESTH BRIDGE. 17 

English only. Mr. Clark, too, was of tliis opinion, so that when 
he, in conjunction Mr. Yates, was called upon by the Russian 
Government to erect a suspension bridge and other works at St. 
Petersburg, they oommissioned Colonel Colquhotm, of the Royal 
Artillery, to proceed to St. Petersburg, in order to make obser* 
▼ations on the temperature, the freezing of the Neva, the breaking 
up of its ice, its velocity, &c., and numerous other important matters. 

From this fact we must consider his experience and knowledge 
as extending not only to England, but to Kii>m:i iiUd, and, therefore, 
in some measure to Hungar} ; for, although with us the eold is severe 
in the winter, and our Danube a mighty river, yet in St. Petersburg 
the winter is by no means warm, nor the Neva a petty stream. 

Notwithstanding all this, we considered it of the first importance 
in such matters to procure the very best opinions possible for our 
guidance, and, in consequence, did not confine ourselves exclusively 
to Mr. Clark ; but, on the contrary, submitted the prnicipal 
questions to other eminent engineers. With Mr. Telford we had, 
therefore, the following conversation : — 

Qumtion. — We wish to rori?;tnirt a bridge in Hungary, the length of 
which may be taken at lliUU feet. Tliero nre many of us who consider 
such an undertaking impracticable, and think that it would be either carried 
away by the ice, or cause suoh 'i stojipage in the river as to occasion extensive 
inundations. What is your opuiiou ? 

Amwer, — It is difficult to answer this question at once, without a previoua 
knowledge of the locality. 

Qu£At'mn. — AVliat do you consider the ^epth of the river? and what is the 
nature of its bed? 

Amirer.-^Yvi^ to six fathoms, with a bottom cliiefly of sand. The depth 
is insignificant ; but the sand ! the f^and ! that is a great evil. 

Question. — And why? Is it not possible to overcome this difficulty? 

Answer. — Why not ? we have means enough at our command to provide 
against it; but rock or clay were better. For the rest, you need not have 
the least apprehension of stoppage to the ice, or inundations in consequence, 
if due precaution be taken to have the supporting piers at a sufficient 
distance from one another. 

Questio-H. — What kind of bridge would you recommend? and what do 
y&n consider as the greatest available span^, and at the same time the least 
fkngerous ? 

Amwer. — This can only be determined from a kno\vlcdLrc of the locality ; 
Bilspension bridges admit of the largest spans. 1 have prepared a design for 
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the dtj of Glasgow^ of » bridge a 1000 feet apen; but I consider epens of 
firom 500—600 feet (like those of tbe Menai Bridge^ which I built) to he 
the most advantageous. The piera of this bridge would not caie much about 
the ice of jour riTcn; thej would laugh at it. With respect to the effecte 
of the iccj I hare a great deal of experience, having constructed many 
bridges in Scothmd, where the natural difficulties have been gKaHy increased, 
owing to the vdodty of the river and the force of the ice* Butj Gentlenien, 
allow me to observe, we do not consider anj thing impoasible. Impossibility 
exists only in the piejudioea of mankind, to which acnne are elaves, and from 
which few ate able to emancipate themselves, and enter on the path of truth. 

QuetH^, — While on your bridge at Menai, we did not experience any 
extraordinury motion, although men, carriages, and horses were peering and 
repassing; but when only six men ran along the platform, each keeping step, 
we did experience a sensible motion. Would not, therefore, this Idnd of 
motion be much greater in a bridge between Bnda and Ftoih, where 
the traffic is many times greater, and where the river is ao much wider, than 
at the Menai Strait? [Me: The drawings of this bridge we now beg 
to lay before you.] 

Amwer. — Suppose the bridge to have a little motion, it is of no cooae- 
quence;, and can do no injury; so that, notwithstanding the great traffic 
between Buda and Pesth, I do not conrider that you could construct 
a safer kind of bridge; however, should it be necessary to avoid motion 
altogether, then I should recommend you to erect a cast-iron bridge of three 
spans, each 400 feet ; such a bridge will have no motion, and thoi^ half the 
world hiy a wreck, it would still stand. The three piers, which would thus 
be necessary in the river, could in no case require more than a width of 75 
feet; and, while they would be irresistible to the strongest ice, they would not 
occasion any extraordinary inundation in so broad a river. Whether you have 
sufficient money for such a bridge, is quite another question, and one which 
I cannot answer. I will, therefore^ confine myself to this observation, that 
the cost of a cast-iron bridge of three arches would be, at least, double the 
cost of a chain bridge since for the latter a less number of piers would 
suffice. Hie bridge over the Menai Strait did not cost much more than 
70,000/. 

Queeihii. — ^Does the maintenance of the Menai Bridge requite much 
outlay? 

Amwer, — ^It requires nothing more than now and then a fresh coat of 
paint. The piers are hollow, so that their internal structure may be seen, 
and examined at any time. 

Such was the result of our conversation with Mr. Telford ; but 
88 he bad not the time to answer our questions in writing, we took 
the precaution to make him miderstand, in as clear a manner as 
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possible, that we considered his ophiion as proceeding from a 
great authority ; and that in making our report we should commit 
his oonTersation to writing, and that in consequence he nmst he 
prepared to suhstantiate his opinions. This he readily consented 
to, and, therefore, we are now in the position to lay before the 
Honourable Committee the authentic opinion of Mr. Telford for 
itsfurtlicr satisfaction, since we can j)lcdgc oiu^elvcs to the correct- 
ness of our (luestions, and ako of his answers, as given above. In 
submitting the foregoing, we beg to observe that we consider it of 
the greatest importance to tlic success of our imdertaking, that 
the opinions of Messrs. Telford and Clark entirely agree as to the 
two main questions, vis., that the ice will not cany away the piers, 
and that the. piers will cause no serious inundations. Not being 
yet satisfied, we sought to avail ourselves of the experience of 
such men as lived in countries where the winter was severe, and 
where nvers similar to oiu* Danube existed. We, therefore, 
proceeded to Liverpool, and put ourselves in comnumication 
isith ^fr. Ogden, an experienced mechanician, consul for the 
United States, at that port. After fully discussing the subject 
with him in all its bearings, the result of our interview was that a 
bridge might be built between Buda and Pesth, but that the 
iiiidi rtaking would be attended with great difficulties. We there- 
fore di'cw up a list of questions which we sent to liini, requestinsr his 
answers hi writmg ; and we have now the pleasure of laying tiiem 
before the Honourable Committee, verbatim as we received them 
fibmhim. 



Since the eliinate of Hungary besirs a great resemblance to that of the 
Nortliem portion of the I nited States, and since the natural features of 
its rivers do not dilTermueh from tliose of the Damibe, what do yon ron^ider 
the most desirable kind of bridge for forming a permanent coiruuunicatiou 
between the cities of Buda and Pesth, the breadth of the river being about 
1600 feet? — [Note: The reason of our liaving given KiUO feet as the width 
of the river was, that the site not having been determined upon, we thought 
it most advisable to be on the safe side, and assume a larger span. With a 
less span the difficulty, of course, would not be so great. On the site of the 
present bridge of boats the width is only 12^H feet,] — Do you not consider 
that the piers in the river \rould be much exposed to the force of the ice, and 
be in danger of being carried away? What amount of experience do the 
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Americans powess in this respect? Does the eiperie&ee in America prove 
that the pm cause a stoppage of the ice, from which eitnordinaiy and 
dangerous inundations ensue? Which is the longest and moat complete 
bridge on piers in America? Do jou bdieve that iion bridges are much 
exposed to liglitiiiug ? And is it true that firom this cause such bridges are 
not adopted in America P What do you consider to be the greatest avaihible 
span with perfect security ? What is the reason that the American Imdges 
in general are constructed of wood, and not of iron ? 

When good limber can be j)r()f iin'(l cheap and in flbnndnnce, 1 consider 
that bridges with the superstructure ui' timber resting on slone piers, with the 
approaclies also of stone, oiier more advantages tlian any otlicr kind of l)ridge, 
110 matter of wLat material. A bridge on this princijjlc was constructed al)()ut 
30 years ago over the river Delaware, at Trenton, and stands to this day 
in the most perfect state. Tliis bridge was constructed on the .sn<})ension 
principle, witli spans of :2()0 feet each, so that in case of rcjtair being neces- 
sary, eacli piece couhl be taivcn out and replaced withnnt interfering with the 
stability of the bridge. In the spring, when the floods begin to accmmdate 
and the ice to break up, the piers are ( xj)o>e(i to great danger, w hich, up to 
this time, they have so gallantly withstood, that on this]ioint we have now no 
fear. — INoie: In Mr. Ogden's letter he has described, m complete detail, the 
construction of the Delaware Bridge, which, however, we have omitted from 
our report, because we have the honour of laying before the Honouruble 
Company his original letter, together with n drawing of the bridge.] In 
answer to i\\c SeeonJ, Thtrd, and Fovrlh Qin\^(ions, I beg to state tlrnt no 
apprehension niu ii exist of the piers being earned away by the ice, provided 
they be pritjx ily and judiciously constructed of suitable material, sueh as 
granite, than winch there can be no better. Our American rivers are perhaps 
more exposed than the Danube to aceumulation of ice and inuudalious; still 
experience has j)ro\(d, that, notwithstandnig that the piers are strong 
enough to resist tiic whole force of tlie ice, still their section is so small that 
the ice is not in the least impeded in its course, and in consequence does not 
occasion inundations. Ever}' one is aware of the great rivers that are to be 
found in America — perhaps the largest in the worid — still 1 do not tluuk 
that one can be found over w liu li tliere docs not exist n permanent bridge. I 
could easily enumerate twenty bridges, all cuustrueled ul timber, on dili'erent, 
but still true, principles. For such a ri\ er as the Damdie, 1 do not know 
that I could recommend one better adapted than th(> Delaware Bridge at 
Philadelphia. I consider an iron bridge to be quite as secnrc as any other 
against liglitniiig, no matter of w hat materiid; for by means of a single wire 
connecting the bridge with the water, the destnictive eflects of electricity can 
be obviated, i am not prepared to answer the question, wherein you wish to 
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know tlie largest span timber arches admit of; but I believe ihey caa be 
made equal to those of ca.st-iron. 

The origin of timber bridijes in America 1 attribute wholly to their 
extraordimiry cheapupss, wliicli experience has demoiist rated ; and ai* they 
possess ever}' advantage, so y\e find, cvcu to this day, that out of every 
Iiunched bridges erected over large rivers, muety-nine arc constructed witli 
timber superstructures. 

And I am of opinion that the more dcinonstratioii you seek on this 
head, the more you will become conviiu'ed, tliat either a suspension 
bridge, such as is erected over the ]\fcnai fStrait, or a timber bridge on the 
American principle, will be the best for accomplishing your object. The 
latter, however, deserve? your best consideration, both by reason of its 
comparatively iritimg cost, and from the advantage of its being free from 
oscillations, which in several instances have caused the destruction of 
suspension bridges. 

Li conclusion, allow inc to propose that you might, with much advantage, 
proceed to America, there to convince yourselves of what has alreadv been 
accomplished in this res])ect, where, provided it met with your approbation, 
you would tind engineers willing to accompany you who would undertake the 
construction of a bndtre between Buda and Pesth, and that^ too, on the 
best and most approved principles. 

(Sio.NED) FRA. R OODEN. 

On the 3id of November, we again sabmitted the followmg 

questions to Mr. Ogden : — 

Who in general finds the capital for the erection of bridges in America— 
the Government or priv&te companies ? If the Gov^nmeut, in what manner 
is the cost levied on the public ? And, if the erection is intrusted to private 
companies, in what manner do they recover the capital expended P Is not 
the right usuall}' granted to them of levying toll on all passengerB, either for 
a stipulated number of years, or in perpetuity ? And is there any bridge 
in .the United States where no toU is levied ? Arc bridges in general a 
profitable investment P How many jaeia has the Delaware Bridge P what is 
ita entire length? and what was the cost of erection? Do any police 
regulations exist for providing for the safety of the permanent bridge at 
Phihidelphia, that is to say, for restricting the amount of traffic, which may 
j»a8s orer the bridge at an^ one time? 

To which he gave the Mowing answers : — 

"In the United States such bridges as lierc alluded to are invariablv 
erected by private companies. A right is granted to the company of levying 
a certain toU on all passengers,, in compensation for capital, interest 
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on the same, and the cost (if iii:iiii{ainnig tlic bridge. Besides this, the law 
uiidortakes to protect the company against all infringement of its resrulations, 
and givi s them the power of enlorcing their wbscrvanfc, so that no damage 
can be dour bv any one, either intentionally or otherwise; or by heavy 
burdens or quick driving, without lallinir under the severest penalties of tliL- 
law. And since the maintenance uf ihesif bridges is always atti Mith 
coiiMtk rablc co>t and continual repairs (provided that the tolls iire such as 
do not yiild an exorbitant profit to the company), it is the custom for the 
Govi'rnnu'nt to irrant the comi»aiiy the right of holdiiiir these bridges cither 
in perpetuity or for a long term of years. Bridges ovtr wliich there is a 
good traffic are couisidered pood investments ; but since the proliis are not 
so much considered as tiic incniised facilities of intercourse, a return of 
seven per cent, per anmun is not considered to be an anij)le remuneration; 
and this is about the common rate of dividend to the speculators." 

Mr. Otrtltii also promised to fuiiH>li us with scviTal plans of 
AiMciican bridges, as well as to procure for us details of their 
cost aud copies of tlie laws hy which the shareholders were 
secured ; he further, \nth the greatest politeness, offered us his 
services in an3rthing he could be of use to us in, and concluded his 
letters vnth the following encouraging remark : " That we might 
rest assured, if we followed the right course, that the genius of 
our countrymen would at no distant day produce works, of which 
our country might be justly proud ! ** 

We conferred in Liverpool with several other engineers l uspcctinjj; 
our scheme; amongst them, Mr. Jesse Hartley, who has n most 
extensive practice in the constniction of cast-iron and stone 
bridges. Although he fully considered the power of the ice, still 
he thought that piers properly constructed would resist it with 
perfect safety. He was of opinion that inundations could 
occur only if the j)irrs were constructed in the narrowest 
part of the stRuuii, (jr if built so close together, and so low, 
that the inundating water and the floating masses of ice would 
be so much impeded, tliat in case the bridge were not carried 
away, it would act as a dam in pemiing haiSk the water. Against 
suspension bridges he spoke with the greatest degree of prejudice, 
and his views were in part supported by an American engineer 
in London, with whom we ailerwards became acquainted. This 
engineer was a Mr. L. Wright, a very young, but clever man, 
who, to oiu" knowledge, had never constructed any work, but 
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who had completed a very remarkable model of a cast-iron bridge, 
which we examined with all due nttention, and which, as far 
as we were able to judge, was well designed, on good and sunple 
principles. The opinions of English mechanicians and men of 
science, however, were veiy conflicting ; for while, amongst others, 
Messrs. Davis Gilbert, and Meredith approved of it, the celebrated 
Stevenson coudcnmcd it. 

Mr. Hartley considered the oscillation of suspension bndgcs to be 
most dangerous, for, as he expressed himself, the least load would 
put the chains in motion. Owing to this cause he considers a bridge 
of cast-iron, with arches of 300 feet span, as the only advisable 
bridge for crossing the Danube at the proposed site. Mr. Wright 
also condemns the oscillation of suspension bridges : " If they did 
not oscillate, then,** says he, "they would be the most perfect 
of bridges, for they admit of being constructed of almost any 
span, while theii- cost is comparatively trifling ; but since their 
osciUation cannot be m^holly avoided, (that is to say, up to this 
time no eflfective remedy for it has been invented), I consider them 
decidedly unsafe." According to his opinion, he should have no 
hesitation in recommending a cast-iron bridge on the principle 
of his model, with arches of from 600 to 700 feet span, ns the 
most appropriate. Inundations and the power of the inov iiig ice 
he did not fear in the least, and in order to avoid all waste of 
words on this head, he referred us to the numerous American 
bridges, which had been erected from 40 to 50 years ago, and 
which now stand m perfect repair, and which have nev^ been 
found to cause inundations. 

Mr. James Walker, one of the most experienced engineers 
and bridge Iniilders, we had also the pleasiu-c of consulting, but 
only dining the latter part of our stay in England, owing to 
his extensive practice and cngag* uicnts : we, however, did not 
receive a definite opinion from him, but as we had left our plans 
with him we expected one every moment. From the preliminary 
conversation we had with him, we think he is likely to give his 
opinion in favour of a cast-iron hndge (provided our means 
admit of it), and if not, of a timber bridge. With respect to the 
security of the piers, he fidly concurred with those engineers 
already alluded to, and he felt convinced that they would not 
cause inundations if made high enough and at proper distances. 
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Ill an engineering point of view, it appears nu difficulty exists, 
and although there is no difference ot opinion as to the two 
prindpal questions, iirst as to the possibiHty of the piers beiug 
can-ied nway by the ice, and secondly as to their being the cause 
of serious inundations ; still, both English and American engineers 
were quite decided as to the kind of bridge they would recommend. 
In all that relates to the two principal questions above mentioned, 
we liillv concur ; for if we cxnnune oulv for a moment the 
princij)lc of cuii.sii net um ul our own existing bridges at 
Dresden, Prague, Lintz, Wiener Tabor, and Esseg, it is 
impossible not to feel convinced tliat a bridge may also be 
erected between Buda and Pesth with one, two, or three piers, 
each from 24 to 30 feet thick, without any fear of causing an 
inundation. The bridges at Dresden, Prague, and Lintz, during 
high floods are no better than dams, their piers are so low 
and so close together that they barely atloinl room for the ice 
and water to fltnv thnmtrli, iind, notwithstaiHluii:, it ran-lv happens 
that they are either earned away, or that tiiey cause nunidations ; 
theur construction is, however, extremely faulty, while their 
great disproportionate strength, or rather too great thickness, is, 
in fact, their weakness, for since the water way is so much 
confined, in floods they have to bear the whole weight both of 
the water and ice. The bridge at Dresden, as is well known, 
has stood uninjured for a long series of years ; on the other 
hand, not many years since, the bridge at Lintz fsuffered con- 
siderable damage, and if we arc not mistaken, some of its arches 
were blown up by the force of the ice. Is it then to be wondered 
at, or rather, we should say, is it not perfectly natural, that many 
"bridges" called *'good'' should have been destroyed by floods 
and ice, over rivers which, in point of magnitude, are not worthy 
of comparison with the Danube? thougli it has given rise to such 
sayings as : "Because that iusigniticant ^Ireaiu has destrov^-d sucli 
a good and stable bridge, which appeared to bid detiance to 
centuries, it is therefore impossible to build a bridge over the 
Danube, which is a hundred times more powerful." 

Let us, however, investigate of what kind this " good bridge " 
really was, and we shall find that it was, in fact, nothing more 
nor less than a pile of stones, some large and some small, heaped 
together without judgmeut, while the arches were so low and 
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badly constmcted, tliat in the dii*ect proportion as the water 
and ice increased, so did the obstruction. The consequence of 
having the piers low is» that the moment the water begins to 
rise and has reached the springing of the arch, the passage way > 
decreases ; and, thus, when the freest passage to the ice 
and water is required, the least is afforded, and the result is 
often similar to that which took place with the bridge at Lintz, 
where the ice, collecting under the low arches, and su iiiipcding 
the flow of the increasing waters, blew them up, with a force 
inversely to that which would be required to break tliem m from 
above. Hence the general phrase, " It is impossible to build a 
bridge across the Danube," has become a password. According 
to this old-fashioned and fiiulty plan, the dd London bridge 
was built, which at high water served as an actual dam in the 
proportion of 80 to a 100, while the opening or free passage for 
the water was as '20 to a 100. Again, the Wiener Tabor bridge 
— on what principle was it constructed ? single piles were driven 
into the bed of the river with the most unwieldy and clumsy 
machines, the piles having often to be sphced together in order 
to reach the bottom, which had been washed out by the scouring 
action of the water, and notwithstanding the most indifferent 
woriunanship, that feeble structure has lasted many years. 

The bridge at Esseg is another example of this kind : it is 
built ot tnnbcr, with the piers 75 feet only apart, and although • 
a most serious impediment to the flow^ of the ice, it has now 
stood nine years without having suffered any damage worth notice. 
Jjet us now suppose, for example, that between the section A B 
and b a five piers, each 24 feet thick, and of such a height that 
during the greatest floods the surface exposed to the water 
shall not exceed 24 feet, be constmcted ; the width of the river 
at this point will then be diniimslied 1:20 feet, and if the -vndth 
of the river be taken as equal to loHO feet, we shaU then have 
a clear water way of 1440 feet remaining ; on these piers we 
can either erect a suspension bridge, or have arches of timber 
or cast-iron as we please. The span being only 240 feet, 
the oscillation in such a suspension bridge would be almost 
imperceptible, but, as is manifest, the whole quantity of the ice 
and w^ater must pass through the section C D, which is only 
1020 feet ; we shall therefore have a water on the site of the 
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proposed bridge at J £ and d a 420 feet greater than that 

at CD. 

Let lis next compare our solid, lofty, and well-constructed piers, 
. with the disproportioned, thick, aod stumpy supports of the Dresden, 
Pragoe, and Lmtz bridges, or with the trembling, straggling 
supports of the Wiener Tabor and Ess^ bridges. Then, if we bear 
in mind that the bridges at Dresden and Prague, with all their 
faults, iiavo stood many centuries uninjmx'cl, and that the bridges 
at Lintz and Wiener Tabor have defied the ice and resisted its 
power, and then combine aU these results, we shall be able to say 
with certainty that there is not a single insurmountable physical 
difficulty opposed to oiur ardent wish of uniting the two cities of 
Buda and Festh by means of a permanent bridge. 

Now, although tile Danube at Pesth is indisputably broader and 
more powerful than the Danube at Vienna or Lintz, the Elbe at 
Dresden, the Moldau at Prague, or the Dravf at Esseg, still water 
and ice nmst be subject to the same laws under nearly the same 
climate; and, as the engineers of the present day are one hundred 
times more skilled than those who constructed the bridges at 
Dresden and Prague, it follows of course, that if these piers have 
stood uninjured to this day, surely men of fiir greater experience 
can erect piers between Buda and Pesth which shall bid defiance 
to the mighty Danube ; yes, and to far mightier rivers too ! 
• We shall now proceed to revie^v the consequences attendant on 
carry in<^ out our suj^gest ions : at that \)(>\]\\ where we })urpose to 
construct a bridge, as at sect ion J h a, iiist we have proposed a 
bridge with five piers, each 24 feet thick on the iiighest water line, 
and which will be equal to a contraction of the width of the 
river of 120 feet. Now it may be apprehended that thia 
diminution of 120 feet will cause frequent inundations, and if 
so, we beg to suggest the simple remedy of a less mnnber of 
piers, for instance, only four, which will cause a diminution 
in the width of 90 feet only ; this, however, is not sufficient 
to allay ail iears, so we must beg to recommend the adoption 
of Mr. Tieniey Clark's third design, where only one pier is 
proposed, which will cause a diminution of 42 feet only in 
the width of the river. Let us here pause a moment and ask 
the question whether it is probable any one wiD be fomid bold 
enough to stand fbrwaid and assert tiiut even this suigle pier 
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will cause obstruction enough to lay the adjacent cities under 
water. No, we do not consider it possible ; for on what principle 
can it be demonstrated that the ice, instead of flowing on 
through an unimpeded channel, should turn aside and pertinadoualy 
adhere to this single pier ? 

Gentlemen, the very notion of such a thing is perfectly absurd. 
From this we may justly conclude, tlmt, supposing a bridge with 
six arches to be objectionable, a bridge Avith two arehes or with 
one pier only need not be so ; and as no engineering diihculty 
is attached to the construction of a suspension bridge with one 
centre pier, we again come to the possibility of uniting the two 
cities. The important question now remaining to be decided is, 
what kind of bridge is best adapted, both with regard to our 
fiuaneial resources and the nature of the Danube : with regard to 
this o])ject we beg leave to lay our hmnble opinion before the 
Honoui'able Committee, which we beff may in no wav be 
considered as anticipating their decision ; but the fact that 
having devoted the whole of om- time for many months to the 
consideration of this point, and having investigated and well 
considered the advantages likely to arise from the adoption of any 
of the existing examples, we think ourselves called upon to lay 
our unbiassed opinion before the Honourable Committee. 

First, with regard to a bridge with stone arches, we consider 
the idea must be abandoned; for supposing we possessed the 
enormoufi sum necessary for such a work, it would not be applicable 
to the river, on account of the great number of piers required ; 
and the limited height, owing to the lowness of the shms, would 
inevitably produce the most serious inundations. The largest 
stone arch to out knowledge is to be found at Chester, in the 
bridge which span.^ the river Dee — the arch is 200 feet span. The 
celebrated Rialto biidge at Venice has a s]ian of only 90 feet. 
Now since the Danube at the section, A h Ss^ 1560 feet, 
if the span of the Chester bridge be adopted here, we should 
leqnire six massive piers in the river, and the bridge would in 
consequence be raised too much, so that the approaches would 
nearly ec^ual the whole length of the bridge, and oaring to the 
locality could not be accompUshed. 

Before proceeding fiulher, we must beg to assure our country- 
men, that we arc of imanimous opinion that no bridge which does 
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not at present exist, and which has not been lull) proved by 
trial, ought to be recoiumended : were it otherwise, our time 
and money might be lost in ex])eriments, which, if not attended 
with success, would have the double evil of retarding our advancing 
steps. We find that in a model many things are considered perfect 
which when carried out on a larger scale do not succeed; we 
therefore consider the best and most sensible pUm for us is to 
follow aiul study closely the result of practice only, so that, 
instead of tryinfr experiments for others* benefit, we may rather 
protit by past ( xinn ieiice ; and tliercfure we do not see that we can 
in justice to our subject recomuiend stone arches of 200 feet span, 
since we are not aware of the existence of another example of the 
kind. The centre arch of the new London Bridge is only 150 fioet 
span, and the nine arches of the Waterloo Bridge are only 120 feet 
each in span ; the latter, however, was considered by Canova, during 
his ;5tay in England, as the gi'eatest master-work he liad sei n, 
which for its beauty of proportion and symmetry exceeded all 
others ever built. 

Secondly, with regard to cast-iron arches, we consider them 
much better adapted to the Danube, for it is not only demonstrated 
beyond a doubt, but practice proves it, that they may with safety 
be used in spans from 240—300 feet, and we cannot find a better 
example than the centre arch of the Southwark Bridge, which has a 
span uf 210 feet; if. therefore, it were necessary, from four to five 
piers niiglit ])e constructed in tlie river, where it is from 1 1\'2{) to 1 500 
feet wide, without, as already stated, occasioning any inundations, 
as experience in America has fully proved. 

Thirdly, with reference to suspension bridges, prejudice, and 
a natural dislike to them, are so strong, that it requires time to 
overcome both. The astounding appearance of the structure — ^the 
ideal and airy form in which it presents itself, tend (if we may so 
express om'selves) to overwhelm the senses, and to deprive man of 
his judgment ; and it is not williout much pleai>ure we acknu\s U dge 
that our fellow-men have accomplished things we c an with ditticuity 
form any idea of. We had never seen such a stmctiurc ; and we 
must acknowledge that our first impression on beholding it was 
but the reality of what we have here endeavoured to detineate. 
If surveyed from the side, and firom a distance, it appears like the 
finest filagree w ork, and it is impossible to convince oneself of its 
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stability — ^we were particularly impressed with this feeling as we 
approached the Menai Jirulgc iioin Bangor, and beheld it, as it 
were, suspended in the air ; we, however, soon t'omul ourselves 
upon it, and surveyed with wonder the gigantic chains by which 
it was gupported. In general the first impression that we received 
on beholdhig a suspension bridge was anything but agreeable — 
our eye and judgment, ahready well practised in determining the 
jjroportioiis of wood and stone, could with difficulty be brought 
to api)reciate the disproportion of the iron, which from the strength 
of that material is small in quantity, and gives an appearance of 
weakness to the structure. 

This feeling was particularly excited on inspecting such works in 
England; for instance, the interitn* of Covent Garden and Druiy 
Lane Theatres. It is, therefore, not to be wondered at, if, at first 
sight, suspension bridges rused in us a feeling of doubt, for 
compared with other })uildings in iron they appear niucli weaker, 
since the whole, if we except the piers and the ])latfomi, arc holly 
of u*on, without any covering, and generally at a great elevation. 
Before our journey to England, we must freely admit that our 
prejudice against suspension bridges was very great, and we con- 
sidered them as only available where the traffic was small, and 
consisted chiefly of foot passengers, who are more easily kept in 
something like order. The force of the wind excited also the 
most lively apprclicnsions, so that we considered it altogether as 
impracticable, to erect a susjieusion l)ridge, even with two or 
three spans, between Buda and Pesth, without, at the same 
time, having before our eyes the most frightful oscillations, and its 
total destruction. Now, however, that our eyes have become 
accustomed to judge of the proportions of into structures, and that 
we have ascertained, with most extraordinary accuracy, how the 
smallest part of an iron bridge is prepared, and its great strength, 
and liave seen numbers which have stood for many years 
■without the slightest injiuy, and have beheld the trattic which daily 
and hourly passes over them, we are of a different opinion ; we 
now consider them so secure, provided they are oonstmcted as they 
ought to be, that if all we possessed — if even the prosperity and 
hopes of our Fatherland depended upon thehr safety — we should 
not have the least fear. As rep^ards the force of the wind, we 
cannot but laugh at the gruuiidlesb icai's which oiu- inexperience 
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bad excited ; we do not now oonfflider that there is the least cause 

for such apprehensions: on the contrary, the construction of a 
suspension bridge is such that the surface exposed to the action 
of the wind m so small in compariMin to its strength, that we 
consider any other structure much more exposed and liable to 
injinj from the force of the wind. It is, however, weii known that 
until within the last few yean suspension bridges were in their 
'wSmcj ; and that the experience of the present day far exceeds 
that of a few yean back, and in consequence we consider that 
those bridges erected on the Continent of 1 ranee — especially at 
Paris — cannot he referred to as exanij)les ; and further, we should 
consider any ])ersun who woidd judge of those constructions Irom 
Bocfa examples, to be inci^ble of giving an opinion. 

Fourthly, with respect to bridges with timber superstnictures we 
can only speak theoretically, not hairing seen a sin^e example 
which would be suitable to our locality. The experience of the 
United States, however, removes all doubt as to the possibility 
of constructing a timber bridge on stone piers between Buda and 
Pesth, for there are many existing bridges in America with spans 
varying from 2UU to 250 feet. 

From the foregoing, we arrive at the conclusion that three kinds 
of bridges admit of being constructed between Buda and Pesth 
with more or less fecility ; for we find both' cast-iron and timber 
bridges, as well as suspension bridges, well adapted. As to whidi 
of these three kinds of bridges wonhl l)e tlie most advisable under 
tlie existing circumstances, we beg to be allowed to lay before you 
our observations on that point. 

Cast-iron bridges have not the least oscillation ; and, to all 
appearances, are capable of defying time ; — however, the largest 
span they admit of (that is, unless we wish to experimentalise) 
is from 200 to 300 feet ; while, on account of the great thrust of the 
arches, the pien must be very massive ; and in consequence would 
oppose more resistance to the flow of water tlian cither a chain or 
tim])er bridge, wliich adnni - of hirger spans witli less massive piers. 
If the arches be very wide, and be constructed accordmg to the 
circumstances of the locality ; as, for instance, in our case ; the 
arches, and consequently the approaches, must be very high and 
very long, which with reference to the Buda side should be carefully 
considered. The cost, too, of such a bridge may be taken at double 
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that of a suspension bridge, and most likely at four tiuics that of 
a timber bridge. 

Sus])cnsioii liridges possess two great advantages, as compared 
with all others : !t'irst, they offer a far less resistance to the passage 
of the water and ice, because they admit of the largest span ; and 
because the piers, upon which the whole kxid acts vertically, can 
be made small in proportum. Secondly, they require much lower 
approaches than all other bridges. This point deserves particular 
attention, when the magiiiliide of our river, tlie immense force of 
the ice, and tlit* lowne^js of the baiilvs are considered. Oscillation, 
on the other hand, cannot be avoided ; and its effect upon large 
apaus would perhaps require to be controlled in some manner, in 
order to prevent dmiger from inordinate loading, and the passage 
of vast numbers of persons on foot over it at the same time ; this 
Litter being the severest trial which can be applied to a suspension 
bridge. Besides, the greatest amount of cleanliness and supervision 
is necessary, since iron, when exposed to tlie action of the atmo- 
sphere, readily oxidises. This, in onr cUmate, however, does not 
take place to the same extent as in others, where the atmosphere 
is more moist, and win re, of course, iron is more rapidly acted upon. 
Lastly, bridges with timber superstructures are the cheapest of 
all permanent bridges; their duration without continual repairs 
is, however, short, and according to our opinions, or more properly 
according to our tastes, we consider they would not be approvctl 
of : they are constructed on the suspension principle, and require to 
be covered over, which prevents their being made use of as a 
promenade, for fresh air and exercise. The most appropriate site 
for the proposed bridge is the next consideration, and depends 
upon many circumstances, which require to be well understood 
(at least better than by us), before an opinion can be xkked ; we 
are, however, of the opinion that it would be by no means 
advisable to erect a bridge ut the nai'row part of the river 
between the Block's-bad and the point opposite, w liri-e one pier 
would be dangerous, since not one engineer in Engiaud recom- 
mends the adoption of a bridge of one span. 

On the site of the present Bridge of Boats, a bridge could not 
be constructed without a considerable expenditure, because the 
bulks are at this point very low, and as a bridge would require 
its approaches to be from 18 to 20 feet high, much ground would 
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be necessary, which, owing to the number of well-built houses here 
about s, could not be obtained without considerable cost. Here, 
then, witli icgard to the Uiechunical part of our undertaking, we 
beg to close oiu* iicport. We have laid before you the opinions 
of several engineers, and have taken the liberty of adding our own ; 
but as the most competent judges are not always of the same 
opinion, we have not ventured to do more than lay before you, in 
as faithful a manner as possible, the nature of the various bridges 
with tlieu' advantages and disadvantages as estimated by us. 

Havinp:, duiinr;^ the course of our travels, ocfupied ourselves 
in dcvisnig uu'uii.s for the carr^nng out of our undertaking, we 
must beg again to he allowed to trespass on the patience of the 
Honourable Committee, while we lay before them a few of our 
observations on this head. 

Any one of the three bridges ahready described is practicable, 
if means can be devised for raising the necessary capital ; from 
which it is evident the success of our project depends upon our 
fuiancial resources. 

According to Mr. Clark's computations, as already observed, the 
cost of a suspension bridge would barely exceed 120,000/., 
the cost of a cast-iron bridge would be near upon 240,000/., 
while a tunber bridge would possibly not cost 60,000/. Without 
more accurate calculations, it is, however, impossible to determine 
this with any great degree of accuracy ; it is impossible to 
furnish accurate estimates without a previous knowl»>dge of the 
locality. As, Imwever, it is not om* intention to anticipate the 
decision of the Honoiuabie Committee on the point, as to what kind 
of bridge is best adapted, feeling confident that they wiU lay 
this important point before our Diet for their decision, we shall 
proceed to consider the best manner of rabing the necessary 
capital only, and for that purpose we shall assume that a permanent 
bridge can be erected l)etween Ihida and Pesth for the sum of 
200,000/. If, now, the actual cost should be either less or more 
than tliis assumed sum, we consider it of little importance, since 
we are of opinion, that the success of the undertaking does not 
entirely depend on the accuracy of the estimates ; on the contrary, 
we consider that it depends in a much greater degree on the good 
or bad choice of the sources from which the capital is to be drawn. 

The practicability of raismg 200,000/. in a country like Hungary, 
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no one can doubt, who has any knowledge of our resources. 
We shall, thefefore« take the opportunity of pointing out to the 
honourable Committee the various ways in which it can be done. 

First.— The sum named may be so apportioned to every 
inhabitant of the land, without distinction, as to leave the burden 
alike upon all, and oppressive to none. When tlic bridge is 
finished, every one mav have the free use of it without toll. The 
kind of bridge we propose to build will cost but httle in annual 
repair^ an^ this may easily be paid by the State. Our object will 
be tims attained ; the two cities become one» and the two portions 
of our territoiy separated by the Danube permanently united. 

Whether the imposition of a new, though trifling burden, might 
not perhaps weigh too heavily on those who now pay taxes, and 
lead to others, is a question of itself. We frankly confess, that 
sucli a measiu-e is hardly in aecordance with the spirit of the times 
or the duties of the present Diet, whose object should be rather to 
alleviate than to impose burdens. 

Secondly. — The nobility might take upon itself the whole charge 
of providing the 2,000,000 florins. This sum, exclusive of the 
cost of maintaining the bridge, which the nobility must also bear, 
would amount to little more tli;ui nine times the value of the 
"Coronation present;" and if spreail over four or five years, (the 
time it would require to finish the work,) would not impose upon 
us a greater annual charge than twice the amount of the 
" Coronatiott present." We should thus complete our bridge ; every 
one would have the free use of it ; and the nobilily , with the i«oud 
satisfaction of having themselves only to thank for that noble work, 
establish a new daim to the gratitude of their countiy. This 
would give strength to the cirisluiratic element in ottr constitution, 
and recall the early period of our history, n\ hi n ilic nobiiity con- 
tributed more to their country's service than the people. 

jBut this mode of proceeding has its objections. It supposes us, 
as it were, going back to old times, and forgetful of the measures 
necessaiy to our preset condition, entering as we are upon the 
Slimmer of our national existence. 

For example, let us take the case of a nobleman living on the 
other side of the Danube, and unable, from his advanced age, to 
Icavti liome. He is subjected to an annual call of 20 florins for 
five years. Would not he with justice exclaim, I never leave my 
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house; I don't even go to Pesth to look after my law |)ioces?;es, 
for whether I go or not, if I am in the right, I gam, and if in the 
wrong, I lose ; my com I send to Kaoizsa, my wool to Odeuburg ; 
the Pesth bridge is of no use to me. Upon what principle of 
liberty am I to pay 100 florins towards an object from which I 
derive not the slightest advantage? — I, indeed, who from the 
badness of the roads can scaroely i«ach the nearest market." What 
aii.swer can we give Liui ? " "\N ill you enjoy all the blcssijigs of 
our common country, and contribute nothing to her. Do you not 
sec the vigour that it would impart to Hungai-y, the strength it 
would gi\ e to the Crown, to unite by a permanent passage-way 
across the Danube the disjointed parts of fiuda Pesth and our land ; 
how it would, by stimulating our nationalily, lead to the develop- 
mient of all that is useful and great ?" 

We hardly think this answer would be sufficient ; and therefore 
are forced altogether to reject this second mode of proceeding, viz., 
throwing the whole cost of the bridge upon the nobility. 

The objection to the above plan is less striking in sini^le 
instances, than it becomes when many such undertakings the 
Pesth bridge are under consideration. We firmly believe, indeed 
we are fuUy convinced by the living testimony of other nations* 
that one patriotic undertaking leads to many others, and gives an 
irresistible impulse to a general spirit of improvement. In this 
way we may look fonvard to the regulation of the Danube, and to 
connecting it and other rivers with the sea ; to the construction of 
a railway on the l/niisen-strasse ; to the draining of our marshes; 
intersectnig oiu" country with canals; throwing bridges over all our 
rivers; and converting Pesth into a port, wliich, by means of a canal 
communication w4th the Theiss, the largest steam-boats from 
Tokay, Semlin, Essek, Sisek, Vienna, and even Constantinople, 
may reach without difficulty or delay. But how is all this to 
be hrought about? Ever and anon by voluntaiy offerings {/tlfera 

oblata). 

What, then, would oui" good old g( ntleman on the other side of 
the Danul)(3 say, were we to knock at his door twenty times a year 
for similar purposes ? For the glory of our oountr}', 20 florins for 
a bridge at Saegedin; for a Komftder canal, 80 florins ; to give 
an impulse to our countxy's trade, 10 florins for a railway to Raab ; 
and so on, ad ia^nitum. And, further, were we to include the 
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cost of maintaining these works, &c., would not then the good 
old gentleman above mentioned become more dissatisfied as 
OUT oountiy grew prosperous and enterprising, and at kst 
take to flight, to get away from volimtaiy offsrings and a free 
country? 

Desirous ii^ \vc all arc, worthy Committ^^e, to be useful to oiir 
couiitrv, shall we be satisfied, if, in effortino: the construction of 
one bridge, we do not at the same time prepare a moral bridge to 
lead us to the accomplishment of other similar objects ? and shall 
we believe that onr fdiow-citizens, after building one bridge, will 
remain for oenturies indolent and listless, ere they project any other 
undertaking? No, worthy Committee, this voluntary system, this 
liberum ohlatum, is ill suited to our manly np:e. Some may, indeed, 
advocate it, who regard our prognostications of our country's 
prosperity as idle dreams; wc ourselves think ilittcrently, and 
regard the liberum oblatum as a feeble lever to ripnate with in 
times like the present. We believe that we shall be doing a far 
greater service to our country than the erection of one or even 
ten bridges would be if we strive incessantly and with aU our 
energy to carry out a system which, natnnil and simple, has been 
foimd to work well in other countries, and which, if adopted, would 
be of the same ;i(l\;uitage to our o^ii. Following (mt this system, 
in consecjuence oi' the tendency of the age tf) occupy itself with 
useful projects, we shall have the good fortune, not only to accom- 
plish a vast deal by pick and spade, but we shall be able to do, 
what IB equally advantageous, employ the active and restless 
spirits of the day, and economise time, which is the greatest <tf 
treasuRiB. 

This better system, which we recommend, is an issue of shares. 
We shall avoul l)y it pressure upon conliiljutors, and the disagree- 
ableness of finding out some plan, hy which we can equally 
distribute among the inhabitants of tiie land without exception, the 
costs of erecting and maintaining the bridge, without warring 
against principle, or losing ourselves in theory. The injustice of 
compelling men to pay for what they do not use wiU be done away 
with, and the inconveniences, to call them by no worse a name, 
attendant on the collecting of voluntary offerings, avoided, as weU 
as those anoniali( s, which, in the present enlightened century, do 
us Hungarians no honour. 

d2 
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Shares, however, will not be issued to pmduce loss, as, with few 
. exceptions, every body will gam by them. 

The present bhdge of boats between Ofen and Pesth, which is 
used upon an average nine months in the year, yields, according to 
the data collected last spring, an annual income of 40,000 florina, 
and woold, according to the calculations thmi made, yield 100,QOO 
florins, supposing it to stand throngfaont the year, and aD peiwmB 
passing over it to pay the preseiu rate of toll. 

Now, however, were the perinanent bridge to cost 2,000,000 florins, 
as we have assumed, neither the 40,000 florins nor the 100,000 tlorins 
income would suffice to induce shareholders to embark in the under- 
taking. It would require at least 160,000 florins income — 120,000 
for a 6 per cent, dividend, 40,000 to uphold the bridge. 

With respect to the last expense, according to the answers of 
Messrs. Telford and Chirk, it would seem that we have estimated 
it too liigli. We must bear in rnind, however, that in England 
every one but Royalty pays toll— that the tolls are taken in a 
8inii)le and inexpensive manner . hikI few persons required eith^ 
for that purpose or to look after the bridge ; that deanliness is 
maintained by persons who consider themselves compensated by 
the sweepings of the bridge, and so costs nothing. All thia is veiy 
different with us, and thmfoie we prefer putting the above charges 
too high rather than too low. 

lUhe next question is — How are we to get the 100,000 iloriiis 
income ? By quadrupling llie present tarifi^ to those who now 
pay ? Possibly : but then we risk diverting men, merchandise, 
&c., into another road, as, for example, the one by Foldvar or 
Waitzen ; but were this not to happen, can anythkig be more 
unwise than to saddle an ahready sluggish and inanimate oommeroe 
with an additional load, and so impose upon onr payers of taxes 
a new and onerous burden. 

A tolerable bridge, and one suited to onr requirements, will 
scarcely cost less than 2,000,000 florins, whence it follows, either 
that we must have no bridge at all, because a particular mode of 
obtaining the funds is unconstitutional, or we must all be compiled 
to pay toll alike. 

As to the unpoesibility of establishing a general toll, from its 
being at variance with our constitution, we have no hesitation in 
saying that the whole difficulty arises firom a misconception of the 
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true spirit of the constitution. If its piiiiciples are to exclude 
every, even the smallest, improvement, and not allow us to unite 
our two cities by a bridge, when the project is to be carried out by 
means of shaies, but compels us» by disproportioxiate burdens on 
the people, to attain our object ; or to trust to the contributions of 
some hundred noblemen or so, ui order that a few may be exempt 
from toll ; or, otherwise, that the many who remain at home, and 
never use a thing, shall j)a\ fur the few who eujuj the full benefit 
of it : what is this, but a hk k kery of liberty ? 

Had our constitution depended for its stability on such wTong- 
headed notions as these, it never would have lasted so long, or had 
&te hithoto preserved it as a phenommon, in the present day it 
would have instantaneously perished. Of this we have no fear. 
We maintain that the election of the noblest national monument, 
by means of shares, is in perfect keeping with its true philosophic 
spirit. Prejudices in direct opposition to this have prevented us 
accomplishing any one great thing. It is quite impossible to 
construct and sustain great undertakings in the two ways above 
mentioned, of which fact our country affords us sad proof, in not 
having one single work €i public importance to show. The error 
Ues, not in our constitution, but in the wxong notions entertained of 
our oonstittttion, and these keep our country in bonds. Further, we 
b^ to ask, how it can be considered contrary to the spirit of our 
constitution, if on any day of the meeting of the Diet, of our own 
free will and common consent — in short, under no restraint wliat- 
ever — ^we pass a law of exception, that for a detiuite time, every 
person, without distinction, noble or otherwise, shall pay a certain 
toll to be fixed by the Diet, in passing over the new bridge between 
Buda and Festh : but we shall by and by refer to this subject We 
ask now, how can our liberty be encroached upon by such a law P 
would a constitution be called free which was averse to such a law? 
would it merit oiu- snp})ort ? Could the Hungarian respect a law- 
book, wherein was written, ** Thou shalt not build a bridge by 
means of shares ; Thou shalt not improve the navigation of the 
Danube?'' that is, "for the strict upholding of thy liberty, thou 
must remain where thou art, and never deviate from thine old 
ways still more, " Thou shalt not alter or amend that law, which 
to thy greatest injury excludes thee from the payment of toU, for 
Uie purpose of proniotiiig national undertakings." 
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Here, as everywhere, the multitude is led into error from its 

inability to make proper distinctions. Were the government 
without any previous law to build a bridge and impose a toU, how- 
ever small, we misrht have our fears and anxieties, we had rather, 
perhaps be deprived of any bridge iu future, and piisa the river in 
boats, even in winter, however inconvenient it might be, than pay 
for a bridge built by any but ourselves. The ice would be pre- 
ferable to a tax imposed by a foreign hand, which being arbiitranly 
imposed, might, we fear, become intolerably oppressive, so that 
the " nothing " would be far better. But let us ourselves 
LLume tlie huideii, and the Diet regulate the tariti' for the future — 
what daiipr ean we then apprehend? Can resolutions of the 
Diet, whieii eonceru our internal wel&re, at all alarm us? Those 
laws and ordinances, which impose equal burdens, and, for a 
hinited time only, upon the inhabitants of a land, are the surest 
triumphs of liberty, and evince the true vitality of a natioii. It is 
a Mne qud turn that all share the burden alike, or otherwise we 
shall faB into the unavoidable dilemjua either of pressing too 
severely on one particular class, or oi :ii)>i;in[iiiL^^ ti'om a great 
national undertakiiigi because of its mcompatibility with our 
notions of liberty. This error is the cause why we Hungarians, iu 
perversely adhering to our mdependence, have no other than frail 
and perishable monuments to show. Were each person, however, 
to share the burden of the work, which the nation contemphtes^ no 
one would feel it more than another-, and there would be no 
undertaking hereafter that we might not project, and successfully 
earrv out. Laws, w^hich aha at nothing Ijnt the national welfare 
and ihe national glorv, caji never be thought oppressive by any 
true patriot, provided they are enacted for a definite time only, i,e., 
in the present case, provided the payment of toll is to cease in a 
certain number of years. Now, uidess a profit* can be shown, no 
shares will be disposed of. If, in future, those only are to pay toll 
who now pay it, the shareholders will gain nothing, nay, rather, 
they will lose, for a fixed bridge will not cost less tluui ;c\UUU,00() 
florins. We shall then find ourselves reduced to the painful 
dilemma either of increasing tlie toll four or live fold to its present 
payers, or of having no good and permanent bridge. Thus, &om 
our mistaken notions of hberty, we shall m future have to contend 
with water and ice, transport ourselves and wagons in sledges over 
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the ice, aiid submit to numerous other iucouveuicnces — a pretty 
caricature of liberty ! ! 

The hope, which niauy entertain, that the shares will easily be 
disposed of, though offering cmly two or three per cent, interest, is 
a pnie delusion, and entiiety noUified by the incontestable evidence 
of figures. 

Suppose the bridge to cost 2,000,000 florins, keeping it up, 

40,000 florins, rate of toll as at present, there will rtmaiii for 
payment of interest on 2,000,000 florins the income of the tliree 
winter months, during which the bridge ot boats is removed. This 
income -we estimate at 2U,U00 florins ; hence, instead of two or 
thiee per cent, the shareholders will scarcely get one per 
cent, and tliere will not remain a kreataer for a sinking fund. 
Por sudi a qteculation we do not believe we shall get 2,000,000 
florms. No one— least of all, we Hungarians — can afibrd to 
throw away such large sinns, needing tliem, as we do, for so many 
other purposes. Let ns build our bridge "by shares!" by 
shares ! " as many cry out ; l)ut tliis is not the true bearing of 
the case; the compelling our nobility to pay toll is the real 
point 

"We must build a good bridge cheaper, then," exclaim 
persons. We are not of that opinion. The English and the 
Americans have never yet found out how to combine cheapness 

with goodness in the construction of their bridges. Whether wo, 
with our scanty means and small experience, shall l)e more toi lunate 
in efiectmg this desideratiun than those who have had the multiplied 
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firmly stand, is a question we are not prepared to decide ; but this 
we say, that in our judgment^ we shall act far more prudently in 
making up our minds at once to an ouUay of ^,000,000 florins, than 

in spending as much, or probably more, in experiments : for in the 
one case we shall uiuloiil)t( dly have a good and useful thing for 
our money ; and in the other, most likely fail in our experiments, 
and lose both money and time. 

The whole matter reduces itself to a question, whether the 
country will rest satisfied with its present communication between 
Ofen and Festh or not. If satisfied, the present mode of meeting 
the expenses of the bridge is perhaps suitable enough, and things 
may remain as they luci if not satislied, a greater number of 
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pcffticipatora In tbe expense than now will be required. Withoat 

contradiction and manifest anomaly, there is no mean between 
these two alternatives. Where me we to look for these additional 
participators, but in our own comitry? We ought therefore to 
encourage that principle of justice which teaches us to take on our 
own body new and great bardens, for ticw and great objects, 
proposed and earned of our own free will and common consent. 
This principle is not only in aooordanoe with the true spirit of 
our constitntion, but, in proportion to its development, the surest 
and firmest touiulaiioii of true liberty. The recognition and appli- 
cation of this pruiciple is not only a cofffJifio sine qua uon towards 
the erection of a more exj)cnsiYc bridge, but also towards putting 
beyond doubt tbe practicability of any undertaking that shows a 
profit. Were we to succeed in building our bridge as we propose, 
and were it to return less interest than we anticipate, the principle 
once established, we should have no difficulty in applying it. In a 
few years, in a country like ours, eapable of so much improvement, 

^ should see such great and stupnidous works carried into eft'wt 
as woiikl Mirprise and astonish even those who now^ look sangmnely 
to the future. Of this, we have a striking example in America — a 
thinly-populated country — ^where a hundred times more has been 
done in one century, than in Hungary during a thousand years. 

Let us return to our bridge. We come to the conclusion, that 
we must adopt one or other of the plans mentioned, or have 
recourse to the shaie system, and compel every one, without 
exception, to pay toll. The toll must be increased, in order that 
the income of the bridge may meet tbe interest required, tlie cost 
of upholding it, and leave a sutticient sum to estabhsh a sinking 
fund for the gradual repayment of capital, and for throwing qpen 
the bridge to the public, after a certain period, toll fr«e. 

We think we have sufficiently shown the inappropriateness and 
objectionable nature of the first and second schemes, and hope our 
third })ropo8al will meet with favour and support ; since the greati^r 
number of our fellow-citizens are prepared to take upon themselves 
** for new and great conveniences, new and greater burdens." The 
success of useful undertakings must of necessity follow, when the 
greater number m agreed as to the manner in which the burdens 
are to be shared. These, if imposed in the two vrays pi^ously 
mentioned, would be repulsive, unjust and complicated ; whereas. 
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if imposed m the third way, they would be just, natural, and 

smiple. 

We must either renounce our bridge and every other great 
undertaking, or pay toll of some kind for a 'definite period. The 
payment of toll is however so detested among us, that we scarcely 
liope to triumph over the prejudice against it ; but let us try. In 
what this horror of toll-paying originates we will not inquire, as it 
would cany us beyond the limits of our report. England and the 
United States, where freemen dwell, and pay self-imposed iolh, 
are sufficient for our example. May we ask, why the temporary 
payment of bridge-toll deserves such opposition, that we must 
forego all the advantages which the oonnectingt>ur two cities would 
confer upon the whole land and our national existence. Let us 
now be allowed to show the practical part of the matter, f>., 
the little difficulty with which the mechanism of toll-taking can 
be conducted. 

First of all, the tariff of our bridcrc must be so arranged and 
established by the Diet, that the probable income may amount to 
200,000 florins. This sum may, according to our calculations, be 
obtained by raismg the existing tariff to " Convention's money," 
and making every one, without exception, pay toU. 

In this way 5 per cent, interest wUl be covered by 100,000 
florins, the eost of keeping up the bridge by 40,000 florins, and 
a clear 00,000 florins remain the fii*st year for redemption of shares. 
In proportion to the increase of this last sum, the fundamental 
capital will decrease ; a less and less sum for interest will be 
required, and more shares constantly paid off, so that in about 20 
years the bridge will have paid itself, and may be thrown open toll 
free to every one, leaving an annual charge of 20,000 florins to 
sustain the bridge and keep it in good repair. l%is sum may be 
obtained in various ways : by charging a certain toll fen liorned 
beasts, pntting a window-tax on all householders of the two cities, 
or perhaps by allowing the payment of toll to last for 25 instead of 20 
years. This last expedient would yield a clear sum of 800,000 
florins, thus constituting a capital for the 40,000 fl<Hrins which will 
be jnequired for keeping up the bridge. 

To avoid the inccmvenience always putting one's hand in one's 
pocket to pull out a silver kreutzer to pay the toll, subscriptions 
for a ccilain time might be allowed ; and thus the necessity 
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obviated uf presenting a ticket. The toll-takers would souii know 
the subscribers. li' we compare witli this all the disagreeables we 
have in wiuter to submit to, we believe no oue can make any 
reasonaUe objection to the payment of bridge- toll, especially wlien 
eitiier ike this or that" occun to him, upon which the whole matter 
turns, viz., that a bridge is impossible unless evecy one pays. 

But notwithstanding all the advantages which attach to the 
third [)laii, we must confess to the Committee, with the same 
frankness that the Committee itself owes to the countrv, that, in 
our opinion, the success of the bridge will not be assured by a 
creation of shares, although every one without exception is made to 
pay an increased toll. The ^ire afi^ir must be iutnisted to a 
Company,, which must have the right of levying a certain Udl jxpon 
every one who passes over the bridge, and be protected by the 
state against every possible damage and injury. 

Further, if we take for graiitc tl lJuii the Diet passes it law, for 
a limited number of yeai's, to subject every one, without exception, 
that uses the bridge to pay the toll, and grants the Company 
which it takes under its protection, the requisite privileges, shall we 
consider our triumph complete P By no means ; for the Company 
must first appropriate its 20,000 sluoes, c>., obtain its 2,000,000 
florins. This is a great difficulty, which it is better to remove at 
once than, after mudi trouble and contention, ^^ain a point and 
subsequently abandon it. Two million florins is a large sum of 
money; it is re(|uin;(l, however, for our 20,000 shares; but where 
and how shaLi we di&poso of them? In llungaiy it is dithcult to 
believe ; we may succeed, indeed, to the extent of a few thousand 
florins, but where are the 2,000,000 to come firom ? Perhaps they 
may be taken on the Continent. Our credit, however, abroad 
stands very low. Perhaps they may be taken in England? Not 
at all Ukel y ; bridges there have been such bad speculations that 
nobody woidd touch them. Tiiis i^i no argumeut, however, against 
our bridge, because English bridges are so numen>us, and bnve 
been constructed at so great an expense, that they yield no more 
than one or two per cent, profit. 

In England the dividend is less regarded than the usefulnesa 
and advantage of safe and permanent communications. Several 
bridges, as the Waterloo, Sonthwark, &c., have comparatively little 
traffic, mid return scareeh aiiv protit, and may he considered tis 
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mere objects of which the nation may be justly proud. In England 
probably not one of our shares will be taken, although our bridge 
may be considered m quite a different light to any other, being the 
leading point of communication for the whole country, as well as 
for the two main Nor will its income be precarious, but 

abaohiMy eeitain ; so certain, tbat we know of no safer investment 
for money, eitber in an industrial or mecbamcai point of view, 
than the shares of the Pesth and Ofen bridge. 

But ])erhaps this is our couvicliou only, or that of few, and not 
enough to secure success to our undt i takmi^ ; for although wc few 
ace willing to contribute according to oiu- means, our contributions, 
would barely ])ay the intmst on the 2,000,000 florins, whatever 
might be our inclination. Tbe magnitude of the sum demands the 
oo-opeiation of large eapitabsts, few of whom are to be finmd 
amongst us, and enough has been said to disabuse us of reliance, on 
foreign countries. 

Besides all this, one cii'cmii.>tance, which makes us doubt 
whether 2,000,000 florins can be realised for a Pesth and Ofen 
bridge, must not be overlooked. It is a general rule, that the rate 
of interest rises or £blUs in exact proportion to the soundness or 
' unsoundness* of the security. Let the public, or those who possess 
the 2,000,000, once be convinced of this, and the building of 
our bridge is certain. We cannot conceal firom ourselves the little 
confidence the pubUc lias in a work hke the Pestii bridge to stake 
its money in it at live per cent. However, this may in sonic 
measure be remedied when we consider the natiure of interest. 
The shares, it is clear, will only be taken by those that like them. 
Now, if there be any law limiting the rate of interest, nobody will 
take one. If, however, the interest is left to itself, instead of 6 
per cent, the shares will bear 6 or 7 per eent. ; and as the annual 
drawings proceed, instead of the shares selling tor 100 florins only, 
they may bring 120 florins, perhaps 150 florins. The whole aflair 
would thus wear another aspect, and many, attracted by the sate 
interest and possible gain of 20 or 50 per cent., woidd invest a 
portion of their capital in our bridge. But, honourable Committee, 
speaking frankly, is not all this extremely problematical? and 
should we discharge our duties as wc ought, were we to pcarsuade 
our countrymen into an undertaking of whose ])ractical)ility we 
were doubtful? the more so that we, the representatives of our 
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country, after repeated discussions and entire publicity, had passed 
a ]uw which could have no good ri'siilt. (Juuld we ever forgive 
oursi'lves for having so romprouiisfd our country? and woidd it 
not have been far better uot to have agitated a matter that could 
only mislead and embarrass us, and could not be carried out? 
Although we agree with many in respect to the money part of the 
business, who, with cash at their oonmiand, are as competent 
judges in their way, though not more so, than Messrs. Telford and 
Clark of the mechanical part of the business ; and although we are 
assured by them that money enough may be found, uml tlie Pesth 
bridge built by shares in the manner proposed, we consider it only 
probable, but not certain. One may reason much on such matters, 
and there are not wanting persons who, easily lending themselves 
to delusions, become at once silent and cautious, and draw back 
immediately — it is a question of deeds, and not of words. We, 
however, are res[)on8ible, and must struggle for success; and 
therefore, lionourable Conunittee, since for other ent( r|)rises, such 
as canals, steamboats, &c., which have a sure foundation, and 
inspire the public with more confidence, we hold the system of 
creating capital by shares to be all-powerful, we prefer this wt^y of 
building a bridge. Though it is not an undertaking which enjoys 
general favour, in our opinion it is the surest method, and so 
certain to succeed, that we shall not risk the reputation of the 
Committee, nor compromise the representatives of our country, 
nor disappoint the general expectation, but, by Cod In Ip. we will 
greet the four quarters of the laud with a permanent i'cbth and 
Ofen bridge. 

This method is so safe and simple, when properly understood, 
that it cannot fail to meet with general approval. It is the same 
by which the United States, in spite of its surprising extent vi 
territory and small population, has achieved works that appear as 

phenomena luilierto \niknown, excite the astonishment of the 
world, and never could have been produced in such perfection and 
in such numbers if the system had not been sound and good — a 
system which constitutes the sotd of iudustrial, mercantile, and 
political enterprise, viz., the Bank system. 

Thus, as far as money is concerned, your honourable Committee 
wiH find no difficulty in the construction of a bridge. Let us 
examine the matter. 
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We have already said that a periimTient brids^c between Pesth 
and Ofen will produce an annual income of 200,000 florins, if 
eveory one without exception were to pay a toll in silver money. 
This granted, we should have no occasion to borrow or beg. We 
shoold have simply to issue 20,000 Hungarian national bonds, of 
100 florins each, to make up the 2,000,000 capital, put this 
paper money \inder the protection of the state, and after paying on 
it 5 or 6 per rent, interest, redeem it by an annual drawing. In 
this manner the bridge may be built without costing any one a 
kreutzer. Those only who use it will gradually and insensibly pay 
for it, our two cities and territory be connected, and the 2,000,000 
after aoertain time be paid off. 

A sufficient fund may in time be obtained for the annual cost of 
upholding the bridge ; after that the bridge may be thrown open 
to the public toll free ; or should it be the wish of the country' to 
coiiunue the toll, a means may thereby be afforded to us of 
embeliishmg our two cities, and by good regulations so cleansing 
and purifying them, that they may rank among the first cities in 
Eun^. By the payment of a kreutzer each time of passing the 
bridge, or Ir^ an annual subscription of a few florins, we should 
graduaUy see the erection of buildings and monuments that would 
incessantly excite our admiration and astonishment, and we should 
be able to ])oast of having acliieved so much of the useful, agree- 
able, and ornamental, with comparatively little inconvenience or 
burden; we should learn to co-operate and unite for practical 
purposes, and we should become better acquainted with our 
strength and resources, which neither the floods of the Danube, 
nor the mountain heights around us, nor anything else, could resist. 

We well know, honourable Committee, that this our project will 
at first produce no favourable impression on the pubhc, but we 
shall not the less recommend this course tx) your notice, resting 
assured that it will ultimately be approved of and adopted. 

The first objection we shall hear will be, What a pity to issue 
paper mon^, incur national obligations, tarnish the halo which 
has hitherto encircled us, of being debt firee 1" — ** Our laws recog- 
nise gold and silver money only/' Our answer is easy. 

Inasmuch as the value of gold and silver does not surpass that 
of iron, is perhaps even inferior t^ it, but owes its appreciation to its 
durability and scarcity, and is therefore received among nations as 
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R good reprcsciitant of comnnoditu's ; in the same vray, paper 
money, though possessmg no mtrinsic value, may represent any 
amount of gold and silver, according as it is baaed on good or bad 
aecurity. Wat^ itself may destroy life, yet there is no living 
witbottt water. Fire, oar best bene&ctor, may become our fiercest 
enemy. Medicine may kill as well as cure, and the knife wbicli 
cuts our bread become an iiistrunicut of murder; even so the 
isi^iuiig of paper nioiipy and the incurring of debts turn to our 
greatest bcnetit or Imrui. The conehision we naturally arrive at is, 
that the benefit to result from things depends upon the use made 
of them, and that we have it in our own power to remedy the evils 
of paper money and loans, and by a right use ci them to promote 
the prosperity of omr conntiy. 

Were we to build the bridge with our own paper money, in 
twenty m tliirty years at most the whole sum would be obtained 
IVoiii tlu' itiromeof tht^ bridge, and no debt reniaui. Would then 
our contluct be blamed, and should we be reproached with having 
injured our country ? We think not ; for, as in trade and industry 
it is dangerous and detrimental to incur debts from extravagance, 
it is, on the other hand, a proof of extraordmary ahort-sightednesa 
and want of judgment not to borrow, when there is clear and 
certain gain ; in other words, it is folly when money yields only 3 
per cent, to raise it at 6 per cent., and thereby incur an actual loss 
of 2 per cent., wliich in time would infallibly rat up the capital. 
The reverse is equally absurd ; viz., not to borrow .at 5 per cent., 
frith the undeniable certainty of making 8 per cent. ; for as, in the 
first case, there would be a certain loss, in the second, the capital 
would as certainly be redeemed. 

If this is actually the case, can we any longer donbt that it is 
prudent and wise in the nation to pass a law for the issniiiL^ of 
2,000,000 llorms national bonds, for the erection of a Pesiii and 
Ofen bridge? Provided — 1st, Tliat its construction does not 
exceed 2,000,000 florins. 2nd, That it produces an annual 
income of 200,000 florins. 3rd, That the annual expenses do 
not exceed 40,000 florins* 

The money which the country borrows at 6 per cent, will, strictly 
speaking, produce 8 per cent., and therefore there will be a clear 
gain of 00,000 florins annually, which may be appropriated to 
cancelling the debt, or any other purposes that may be tbougiit fit. 
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Wc trust we linve .sli()^nl liow trifling the objection to paper 
money is, and bow £oolkk and impulitic it is to abstain from 
boROwnig money and incurring liabUities in oeortain cases, as it is 
to boiTow and get into debt in eveiy case. Snppoee, for example, 
a man bad an opportunity of buying an estate tbat would return 
him 8 per eent at once, and was oapable of great improyement, 
would lie act wiscjy in not buying it, provided he could find the 
purchase money for 20 or 30 years at 5 ])er cent., or for as long a 
period as would be necessary to cancel the debt out of the surplus 
of his profits ? Should we not consider liim a fool to decline such a 
purchase P What shall we then say of a nation, honourable Com- 
mittee, wboee main prosperify depends on its industiy and a 
thriving commeroe, whose sofl admits of inunense and endless 
improvement, and which wants only capital for the development of 
its resources ? What shall we say of this nation, if it be so pre- 
judiced that it will not borrow uiuney at 5, whicli will return 8 per 
cent. ? What, but that it has neither energy nor enterprise. Let 
US trust, then, boldly to the of truth, which will sooner or 
later, but inMibly, teach the inhabitants of our dear country the 
art of working wonders in poor and unpopulons countries, by 
means of the system we have been advocating — the Bank system. 

If national bonds of 100 florins are issued to the amount of 
ii,UUU,OU0 florins, it is the same as if the country hod borrowed 
this siun, but with this difference, to which wc call particular 
attention, viz., that the nation is its own debtor. Interest at 5 
per cent on the above capital will cost the country 100,000 florins 
annuaUy ; if, therefore, the bridge return an income of 160,000 
florins, exdusive of keeping it in repair, the country will then have 
its bridge, and all the benefits, direct and collateral, belonging to it, 
and be a gainer of 60,000 florins besides. V^ v tin rcfure strongly 
recommend oar plan to tlic honourable Conn nit tec and to the 
representatives of our country — a plan which, for industrial and 
commercial undertakings, no person would disapprove, and a nation 
ought not to reject. And why not ? Simply because the creatiOQ 
ol a Pesth and Qfen bridge is of little consequence compared to 
tiie establishment of our Bank system, whidi would originate 
endless improvements, and enable us to accomplish the greatest 
works, converting oiu land, in the course of time, into a paradise. 
So long as man is man, only make it clear to him that his interest 
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and atlvaiitagc are involved in an niuK i t;ikiJig, and he will 
achieve things ahuost iinpoiisible. Build h^l; our l)ii(lge in the 
way we propose, will ofter a useful and valuable guide to us on 
future occasions^ when greater works and larger profits are in 
oontemplatioD. 

How many projects does not our country offer, wluch would 
return 18, 20, or even 50 per cent.? Who dovbts that want of 

money is tlie cause why our rivers are neglected, our niarslies 
undrained, our means of communication few and l)ad ? If these 
be facts, and they are undeniable, would it not be wise in a nation 
to borrow money, at a moderate interest, and (bain its marshes, 
when a large per*oentage might be gained thereby ? But between 
a nation and a private individual thrae is a difference; a man 
cannot be his own debtor; and sudi operations as improving the 
Danube, draming and restraining the Hansag, the San^, Ac., 
exceed liis means ; whereas a nation may be its own debtor, having 
greater resources at its connnand, and be safe against the debt 
being called in. Who are we to look to, if not to the nation, for 
the improvement of our mmierous rivers, and for the reooveiy of 
vast tracts of useful land? 

Although, in certain cases, it is well and prudent to bcnow 
money, as a general rule it is dangerous to do so. The fecilily of 
obtaining is apt to seduce us into extravagant and hazardoiTs 
undertakings, which, when carried into execution, prove ruinous 
and unprofitable. We think it liighly objectionable to borrow 
money imprudently ; l)ut are we never to borrow for really 
profitable purposes? buy nothing whatever without first having 
the purchase mon^ in our pockets? that is, if we may be 
allowed the ilhistration, are we never to use a knife, for fear of 
cutting our fingers ; or fire in our hearth, for fear of being burned ? 
All things depend on ihe use made of them ; the bumc tiling may, 
in good or bad hands, be a blessing or a curse. 

The objection we have considered is untenable; but we fully 
admit the dangers to which the borrowing of money exposes 
individuals, who are easily influenced by their passions and weak- 
nesses, and, blinded by hope, fiill victims to delusions. A 
legishitive body, composed as it b of heterogeneous elements, is 
less easily led astray ; its deliberate and cautious movements give 
time for the extinction of tliose false hopes and empty iliusiuns. 
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which might be tlaii^^crous, if unchecked. The Bank assignats of 
France, aud the euormous debt of England, are fi art ul exaniplea 
against the issue of paper money. But, Honourable Committee, 
there is a veiy striking difference, and one we cannot lay too much 
to heart, between our case and theirs, which, independently of the 
consideration that the French paper of former days and the present 
English paper must be regarded in a totally different point of view, 
(a matter \\c sluili not now enter into,l show s quite clearly that the 
Bank system, now advocated, cannot fail to be as beneficial to us 
as it was formerly to the United States. It by no means follows 
that it must be applicable to Erance and England, but merely that 
the benefits of audi a system must depend entirely upon circum- 
stances, or rather upon the condition of a country. And, in truth, 
where improvements afford a profit of 20, 30, and 100 per cent, as 
is often the case in Anierica and Hungary, paper money answers 
exceedinsrly well, a^* the dtbt is sure of being cancelled ; but where, 
as in England and France, no such profitable undertakings are 
possible, the system is inappropriate and may do harm. A calcu- 
Uition was lately made, that the cost of a Danube embankment, in 
the county of Pesth, by which 400,000 acres of arable land would 
be obtained, would come to sibout 700,000 florins, C. M. An acre 
of land, which, in many parts of the county of Pesth, lets for 
2 florins per aimum, wuuld cost only I fl. 45 kr. Thus this embank- 
ment woidd not only repay in one year the capital expended, but 
bnug in some hundreds of thousands of florins annual rent, and so 
pay an enormous per centage on the original outlay. 

Does not this palpable example of immense profits teach us 
that, as it would be inexcusable if the parties interested did not, 
by every possible means, procnre the sum of 700,000 florins, and 
carry out this advantageous project, it would be quite as inexcusable, 
and gross carelessness, in a representative body of the year IS 33, 
if it did not legalise certain sums for such remunerative under- 
takings as a Danube embankment? and who can doubt that, 
by and by, numerous similar works will be met with here, as in 
America, for the completion of which, not merely 700,000 florins, 
but several milHons will be required; and which, while these 
millions are not foarthcoming, must either be abandoned altogether, 
or gradually carried out by the issue of pa})er money from time to 
time. The substance of what we have said is this, that, as it would 
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be lamentable tolly to create money without mature deliberation 
and somid calculation, and so lead ultiniatt ly to niin ; it would, on 
the other hand, be an intolerable grievance to pine away among 
unhealthy marshes, be eternally without communications, and obsti- 
nately sacrifice to paltiy and wretched prejudioea aU national 
impulse or development. 

Our country is capable of endless improvements ! Let ns only 
adopt this grand system, so especially suited to ua, and nothing 
will be impracticable: if we reject it, we shall have to renounce all 
that is dearest to us, all that will, in reahty, exalt our country, and, 
by degrees, make the Himgarian rank anionjr great nations. Unless 
aU parties do their best for the internal development of their 
country, unless we venture to adopt the means already proposed 
for our benefit and advantage, we must not once dream of all that 
which would satisfy our wishes, and pn sent the spectacle of a 
well-developed national character ; or, if we resign ourselves to 
such dreams, we shall find, when we awake, that we have been 
grievously deceived. 

The Committee will perceive, from what we liave here advanced, 
that, in our anxiety for the mechanical part of the bridge, we have 
not merely had in view the easier passage from one bank of the 
Danube to the other, but contended for a far more im])ortant 
advantage, a moral one, viz., the good tli;it must necessarily accrue 
to other similar uiHiertakings from the solid and practical con- 
clusion of one great work. If it can be shown by facts, tliat works 
like the Pesth and Ofen Bridge, offering only 3 per cent., can be 
successfully carried out by a system, whose two leading principies 
are the imposition of a general and equal tax upon all inhabitants 
of the country, and the anticipation of a sure profit ; as a matter of 
course all those operations which yield 4, 10, 50, per cent, will 
quickly follow. How many of these treasures lie liidden in our 
land, which, so to say, await only our turning to aerount that 
they may become the firmest supports of our country and the 
throne, and fortify the nation against ail chances and acci- 
dents, who that knows anything of Hungary can for a momesnt 
doubt ? 

This collateral purpose, we might almost call it this principal one, 
we consider ourselves fortunate in being able to bring forward, as 
it gives us an opportunity of setting forth, m its niuiu features, a 



Digrtized by Google 



fifiPOJiT ON I'EbTU BKil^GJB. 



system which has borne the test of experieuce, and at once over- 
tlirows all the objections which have been advanced against our 
patriotic undertaking ; such as What is the use of a bridge, 
unless you have good roads P " Let these in the first instance be 
attended to." " Why build a bridge, before you have regulated the 
Danube?" *' Qf what good can a bridge be to us, with a trade so 
Wne down by heavy duties in foreign countries that it can never 
prosper?" To such objections \vc can only give a brief answer, 
or our report would swell into vokmics. The Fcstli and Ofen 
Bridge will be less useful to us as a mechanical structure, than for 
its moral effect in encoiu*aging the practical canying out of a 
grand ^tem. Though the profit be only 3 per cent, it will be 
fiir move serviceable than any other undertaking, however profitable. 
Now that the Diet is sununoned to meet by one of the best of 
Princes, there is no one object that unites so many voices in its 
favour as the building of a bridge to unite oui' two cities. Every 
iidiabitant of Pcsth and Ofen cherishes the wish, a few wiseacres 
and egotists ouJy excepted ; every citizen of our land, who looks 
beyond the next day, desires it; indeed, the spirit of the times 
absdutely demands it, and will no longer tolerate, the division of 
our teiritory by a river. 

The positive erection of the bridge by this means wiU convince 
many that neither gold nor silver is the basis of a nation's wealth, 
but that deveUjpment of human intelligence which, having piotit 
antl nitercst in view, leads to the discovery of some prL'linii- 
uary instrument, by the proper application of which the most 
gigantic projects may be achieved. The everyday silly talk of 
<* wanting money and means," to which we particuhurly ascribe 
our oountiy's batskwardness, (mechanically speaking,) is difficult to 
remedy, because most persons consider that an impulse to prosperity 
can only be given to it by an inanimate white or yellow metal, 
wlutli tor many thousand years, perliaps, lias been Mng in masses 
on the siuface of the ground in South America, without having 
raised its inhabitants nearer to a condition becoming humanity ; a 
condition not to be acquired by gold and silver, but by that mental 
eneigy ahme, which is inherent in us, and constitutes our immortal 
part. It is this power which teaches us to reflect, whidi, accord- 
ing to our condition in life, rouses us to a consciousness of our 
>vunt6, which stimulates us to industry and ucti^iiy, mipurts u 
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charm to our existence*, and, by exalting our aumiai coiiditiou, 
converts our dwelling-place into an Eden. 

. The establishment of a National Bank, now only advocated by a 
few, wiU become a general wish, and eventually be realised. The 
halo of credit, which some, to the prejadioe of our national &ith, 
have 80 Bhamefiilly tanuBhed, will, in some measuie, be tk fatio 
restored, even before the mechaniBm of our national credit he 
perfectly in order. It will become clear, that as shares and a Bank 
system are best adapt^?d to proliiable undertakings, there are, 
neverthe less, others — such as Bridges, Theatres, Museums, Poly- 
technic Institutions, Institutions for the Fine Arts, &c., oflfering no 
other than an inteHectual dividend — to which a banking system 
would be of no direct advantage, and only so fiur indirectly con- 
tribute, that in making our countrymen rich, it would enUst their 
good deeds as well as good wishes, and enabk them to promote 
all such useful objects, llinigar}', a country now coni})aratively 
unknown, will soon lake its place anioncr f>olite nations, the 
success of one great work will operate beneticiaily towards the 
achievement of many othero, which it is hnpossible to foresee; * 
80 that the mechanical connection of our two cities and our temtoiy 
may form but a small part of the good which will result. 

What importance, then, shall we attach to the objectioas of 
those modest reasoners, who are incapable of embracing the real 
point of the case, and argue thus — " Why so very costly a bndgt)? 
that the inlinhitants of the two cities may pav visits with greater 
convenience W Besides, we have our bridge in summer, and often« 
times in winter the Dannlx^ does not freese ; why not> therefore, 
let us have something else V* 

It rests with the Honourable Committee to decide what wei^ 
is to be attached to these objections and remarks, when tiie 
philosophy of the matter against which they are directed is 
considered, and also what value they have when brought 
against our plan. Our wont of space will not admit of oar 
refuting them. 

We cannot, however, leave unnoticed the " Memoir of Alexander 
Gyori, upon a permanent Bridge between Festh and Ofen," whidi 
has just appeared. It contains a great deal Uiat is good and 
acceptable ; but, in our opinion, it would not be advisable, for two 

reasons, to adopt his preliminaiy proposal and assume his premises. 
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First, because the mortgage for the money, with which our 
hououred countryman proposes to build his bndge, is a very poor 
one. His calculation is, that the building gfound ultimately to 
be gained from the mer, and now oonstita^ig a portion of its 
bed, will be wortli 54 florina, G. M., per square klafter. Tins 
madoubtedly wiU be its value in a few years, for both cities will 
progress equally; but whether now, or by and by, purchasers 
enough at this price will be found for groimd which is liable to 
be fluodt (1 by the Danube, is now in possession of that river at 
low water, and has been so £Qr centuries, we may be allowed to 
doubt. ^ Secondly, because his proposal leads to delay, and deJay, 
in our oountiy especially, is fetal. 

The remarks in the paii^et,»''that no safe and permanent 
bridge is practicable before the Danube is regulated and improved," 
are controverted in all parts of the w odd , for how many bridges 
are there not over rivers whose waters are uin*estrained ? and in 
what condition would the communications in the United States be, 
if the rivers had first to be regnlntt d before a bridge could be built ? 
Were, however, the views of Henr Gyori incontrovertible what 
more do they prove than the impossibility of building a bridge 
over the present bed of the Danube which shall last for ever ; and 
that the bed of the current nuist be kept constantly clean, to pre- 
vent the piers in it from being undermined ? Suppose they j)rove 
notiiing more, why then shall we postpone the matter, and delay, 
probably for centuries, a work which will be of incalculable benefit 
to ns, pay itself in thirty years, and then be thrown open toll-free 
to the country. There would be no reason then against com- 
mencing it forthwith, were we positively certain that it would be 
destroyed in thirty years, whilst the indirect good it would effect 
would not be lost to us. And is, then, oiu- Danube so irregular 
and niging a strenni, timt tio bridge ran be built over it Avhich will 
last more than thirty years ? llcrr Gyori himself is not of this 
opinion, especially if the bed of the river be kept constantly clean 
by proper machinery. Herr Gyori's proposition might be very 
weH, were this true ; but ^has nation's Imsiness is to bidld a bridge 
without delay, which, wdl secured, shall last for centuries. At the 
same time, it ought to take steps for the regulation of the Danube. 
It is (juite certain, that the nation will not only be a gamer of the 
3,900,000 florins piomised by HeiT Gyori, but will have efiSscted, 
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mecbtmicany and moraHy speaking, a cliaiig6 in the ooiinCiy that 

niaj l)c desin^mted as a new era in the regeneration of Hunnyad. 

We must also notice the important ol)seiTation relative to the 
two millions of our national i)a[)er inoney, maintainin{j; its true 
valnc or not, i. e.y whether the 100 florin bonds may not probably 
fall to 80 or 90. We answer, that the value of the bonds to be 
iMued will in£Bd]ibly be maintained in proportion to the seeurily 
or insectirity of the mortgage. If the mortgage is good, or the 
public oonnders it bo, and if the interest is regularly paid, and the 
bonds redeemed by lot at or 15U tlorins, then luay we h()|K% 
that our bonds will not only be at par, but rise eonsiderably above 
it. The bridge itself will serve as the mortgage, and can easily be 
assured, if not entirely^ yet with respect to the ironwork ; and in 
no case will there be any great danger to apprehend. But, in order 
to quiet the public at luge, and raise the price of our paper money, 
it would be as well, if only for the credit of the thing, for in idl 
other respects it would be unnecessary, to have another mortgage 
besides the bridge. For this lattrr purpose we think nothing so 
good as the high salt tax, if Government will iigree. The security 
would then be perfect. We may reasonably hope we shall have no 
difficulty with the Qovemment, as the favour would be no greater 
than that which a man would confer were he to give his creditom 
priority of cUim to his house or grounds, by which perfect security 
for the capital would be obtained without the house or grounds 
being actually given up. 

Lastly, we must declare our honest o])iniou on those observations 
relative to the Goveniment couuteractmg our efibrts. \Vc do not 
think it at all likely the Government will thwart a system so 
advantageous, which hurts nobody, but makes use of the treasures 
concealed in the bosom of rude nature to promote the interests and 
prosperity of a country, whbh constitutes the best security of the 
Austrian monarchy. Where there is a will, there is a way ; and, 
therefore, the Government, whose manifest interests are allied to 
the greatest possible augmentation of the means and contributions 
of Hungary, the improvement of oui' conuuunications, the regulation 
of our waters, the development of our mechanical mdustry, will 
throw no obstacles in our way, but do its best to promote all such 
objects ; in short, it will do all in its power to increase our wealth, 
to multiply our resources and strength, and to promote the general 
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welfare and general contentineut, wluch have ever been and ever 
will be the surest supports of a throne. 

The adoption of a good system, in building a bridge between 
Pesth and Ofen, will, as we have already said, oonduoe to the 
prosperity of our material industiy, difiuse empbymient, and lead 
to consequent oontentment. It is not in the least probable that 
the Government will throw impediments in the way ; on the eon* 
trarv, we expect to find in the Government oiu firmest sii])portcr8. 

And here. Honourable Committee, we close the political part of 
OUT recommendation ; and, without inconveniently lengthening our 
Report, we will beg to add a few words on the practical carrying 
out of the undertaking. 

Before all things we must avoid entnuting the superintendence 
of the work to a person who has never been engaged in a similar 
undertaking : neither testimonials, calculations, nor promises must 
be admitted under any pretext whatever, but a good builder must 
be chosen, who has given proofs of his capacity by the great works 
which he has executed standing in fiill indestructibility. This 
matter settled — and of the prq[>riety of doing it in the above way 
no one can doubt, who calls to mind the many undertakings with 
us that have entvely fiuled from having been constructed by mere 
theorists — ^we must look to England or the United States for the 
artists we require, for there only, and no where else, are to be 
found works, where the difficulty of accomplishment is al)out equal 
to the complexity of the problem, which the construction of a Pesth 
and Qfen bridge has to solve. 

And if this be the case. Honourable Committee, we shaU take 
the opportunity, when the subject is brought before the stq^porters of 
our Committee, his Highness the Palatine, and the Diet, of requesting 
that a " RegaUst " deputation he appointed, to digest, arrange, and 
subject to the strictest investigation our diffuse iiifoniiation and 
data; and at the same time that competent persons be sent 
abroad to enquire more minutely into matters which we have but 
^perficially and partially handled. 

Our Report is wantmg in many respects ; our calculations may 
be erroneous ; certain fundamental questions, such as the revenue 
of the present bridge of boats, we have hardly touched upon ; we 
have been unal)le to say anything positive about the insurance of 
the bridge ; numerous subordinate considerations we have not even 
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mentioned ; and the more we weigh the niattei, llu; more evident it 
is to us that we have done little for it, and nnist renounce all hopes 
of its being executed, unless the Honourable Committee supports 
the undertaking by its powerful influence with the States of the 
Land, who alone are able to do it, and, in our humble opinkm, 
would in no way oompronuse thenuelvea were they at cmoe to 
pionounoe their creative " flat." 

This single word, which woidd diffuse over our territory tlie 
greatest benefits, woidd not only reward us a rii(jii>aii(Hold for all 
our pains, but would bind us in an eternal debt of gratitude for 
the remainder of our hves. 

Commending ourselves to the favour and indulgence of the 
Honourable Committee, we remain 

The Honourable Committee's 

Most obedient Servants, 

GRAF GEORO ANDHASY, 
QRAF BI£PHAN SZ£CH£NYI. 
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FROM rAOET'8 "HUXGARV AND TRANSYLVANIA." 1«39. 



COUNT SZECHENYI ISTVAN, is the tliird sou of tlic founder 
and benefactor of the Museum of Pesth — a scion of the same 
iiouse which produced two of the most distinguished archbishops 
of Hungaiy. Por seventeen years Sz^chenyi served in the Austrian 
army, and it was not until the peace had rendered it an idle life, 
and removed all chance of distinction, that he determined to quit 
it. Perhaps, disgusted by the system of favouritism, or the per- 
sonal eninity wliich had kept him down to the rank of Captain ; 
periiaps moved by that spirit of regeneration, which, from the 
mountains of-Transylvania, spread over the plains of Hungary, and 
was felt even at the gates of Vienna itself ; or, it may be, warned 
that the freedom with which he had dared, under the influence of 
this sphit, in his p]ace as a Hungarian magnate, to address the 
Upper Chamber, was inconsistent with tlie uniform he wore ; such 
have been sugp:cstcd as the causes whicli may have driven liiui 
from the army, and which soon placed him in the foremost rank of 
Hungarian patriots. 

The leisure which he now enjoyed was occupied in foreign travel ; 
England particularly fixed his notice. Our manners, our institu* 
tions, our commerce, were objects of his study, and offered him 
useful hints for the improvement of his native land. 

The causes which impeded the introduction of commerce in 
lliaigary, and the great development of her natural resources 
whif'h must result from their removal, tirst occupied his attention. 
At home,, he foiwd a government and people, mutually distrustful. 
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The liiuigarians coiiiplamcd to liiin that loreigii — tlity cHlled 
Austiian jealousy and oj3pressioii — were the sole causes of all 
their misfortunes, while, beyond the Caqjathians, he Ik nrd his 
countrymen described as a tyrannical, ignorant, and turbulent 
nobility ; the oppressors of a poor, idle, and slavish peasantry — the 
one class who would not, the other class who could not« effect 
anything for the common advantage of their country. On all fli^ 
a rLioriu in Iliiiigary was declared impossible. 

Szechcnyi was not to be turned from his object. His plan was 
cautiously laid down, and has been, so iar, steadily followed up : to 
labour incessantly at improvements, and to pursue such only as 
the strength of his means gave him a reasonable hope, that, with 
unwearied perseverance, he might carry through. In common with 
others, he had always striven for the great objects of reform in the 
laws and institutions of the coimtiy ; an extension of the rights of 
the lower classes, and a more equitable and just j]^overnuient. But 
his great and prculiar glory is the ])ntli he Inis marked out, tdone, 
and which, iu spite of ail obstwck s, he still pursues ^ith the greatest 
success, viz.: the iiu])rovement of the material condition of Hungary. 
One of the first objects to which Ssechenyi drew the attention of 
his countiymen, was the improvement of the breed of horses — a 
subject particularly suited to their tastes, and likely to attract their 
notice. A large stud, often from one to two himdred horses, forms 
almost a necessary juii t of a nobleman's establishment, and }< l 
they rai*ely breed anything but a cross of the fommnn country 
horse, with the large, slow, high-actioned bpamsh horse — a mce of 
little use but for the pomp of ceremony. Szechenyi introduced 
the English racehorse and hunter, and to show their superiority, he 
instituted races, and kept a pack of hounds; in short, he succeeded 
in making English horses a fashion, wluch is now generally followed. 

The races take plare twice a year at Pesth about the end of 
May, and at Parciidoi t, near l^csburg, in a\itumn ; and are so 
well attended tlmt it is cvuU ut that they suit the tast( s of the 
people, and it is highly probable that they will one day form a 
part of the national amusements. 

An improvement in the breed of horses was an object well 
worthy Sz^chenyi's attention, and nothing was more hkely to 
promote it than the establishment of races in the capital ; but 
some have thought that objects of a deeper interest tlian the 
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encoiu-agement ol thorougli-breds might have been dreamed of 
in their institution. 

The Diet ought, by law, to sit every tiiree years, but when the 
goveninicTit is strong, it gometimes dispenses with its services, as 
it did dining and after the hist war for twenty-five years, 
and then the nobles have no object of common interest to bring 
them tc^ether. 

When minds clash not with minds they are apt to grow rusty, 
and lose mme of their sharpness and polish ; a thonsnnd useful 
ideiis and beneficial projects, a tliousand hip:h resolves and 
patriotic schemes, expire untried, unheard-ot^ from waut of oppor- 
tunity to communicate them to others. 

This opportunity to meet and communicate the races afford ; 
without a pretext for interference or intemiption : many come, 
they know not why ; the master-minds command, and they obey. 

The system so long and so ably followed up, of Germanising 
Hungary, had succeeded to such a degree as to destroy, to a 
considerable extent, the feeling of nationality aniong the higher 
nobles ; most of them were ignorant of the language, few of them 
took any interest in the affairs of Hungary, except in the 
preservation of their own privileges, and some even affected to 
despise their countrymen because of a little outward rudeness, of 
which the absenteeism pursued by the more polished and wealthy 
was the main cause. Fortunatt ly the well-wishers of Ilvmgary 
knew liow iiiflnential a piinciple the spirit of natioii[ility is, in 
the regeneration of a country, nor did they forget how strongly 
the language of one'a childhood, with which man's earliest and 
dearest associations are connected, acts in exciting that spirit. 

The restoration of the Hungarian language was, therefore, the 
first object. Szechenyi himself, from disuse, was no longer 
master of it ; he made himself so, and became one of the most 
mtiuential m its diflFusiun. lie was the first in the Chnmber of 
Magnates who spoke in Hungarian : till then T/atin w as always 
used in the debates, as it stiil is by the Palatine and the court party. 
Ft'w thought of reading Hungarian — fewer, except some poets, 
of writing in it. Szechenyi published several political works in 
the language, and Hungarian authorship has become fiishionable. 
Among men it is now the medium of conversation; at public 
dinners, toasts and speeches in German would not \w listened to, 

B 2 



Digitized by 



4 



HEMOOt OF COUNT SZ^HENTt. 



and at Pesih, whatever may be the case at Vienna, Hungarian 
gentlemen are now ashamed to be thought ignorant of the 

Hungarian lan^ua^e. 

The establisliiiK'nt of a society for the development of the 
Hungarian language, was proposed by Szechenyi in the Diet, and 
was, as usual, met by ionumerable objections ; of which the want 
of funds was most cogent. "1 willingly contrilmte one year's 
income," (6000/.) said Saechenyi--" I second it with 4000/.," 
said Count Karolyi Oyorgy: Uie example was catching, and 
80,000/. was soon subscribed. 

I have some hesitation in speaking, of the writings of Count 
Szechenyi, for I have never been able to master the difficulties of the 
languaf^c, and wc nil know that translations, oven the host, convey 
but iudiitcrently the spirit of the original. Many of his works, 
too, have not been translated, and of these, I can only give the 
tide-page. It would be, however, too great an omission not to 
speak of what has produced so great an effect, and I shall, there- 
fore, give a short analysis (from the German translation) of his 
" Hitel," or *• Credit," the work wliich has been most read, and 
which has gained him the most fame. 

The " Hitel " is nn intjuiry into the causes of the want of 
commercial credit in Hungary, witii suggestions for then* removal. 

In the introduction, Count Ssechenyi attacks one of the great 
drawbacks on Hungarian progress — ^tbe want of a common purpose 
and a conmion opinion. " All are anxious to build," he writes, 
'^and every one at the same building, but, unfortunately, each 
wishes to lay his fomulation-stone in a diti'erent spot, and begin 
his work in a different style. Many would like to connnenee in 
the middle, and some seem to think the best plan of building 
a house is to begin with the roof. Yew set themselves to work at 
the foimdations. ' Oh 1 if the Ludovica road in Croatia were but 
toll-free I ' says one. ' Give me rather a suspension-bridge between 
Buda and Pesth,' answers another. * First of all, let us lay out a 
promenade along the banks of the Danube, and plant it with trees, 

and while they are growing uj), we shall have tinK;to * * No, 

no, 1 say a Magyar theatre, and the Magyar language, that will 
keep up om* naiionality 1 * ' Ah,* says another, * if our rich 
magnates would only come and live at home, instead of spending 
all their money in foreign knds, and take a part in our county 
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meetmgs!' — ^'Tut^ man I' gnimbles a neighbour, ' that's nothing, 
if they would not bring those nasty foreign fashions into the 

country — those shoes and stockings, instead of stout Mag} ar Ijoots, 
and those great liairv — what do you call them? Collier ^recs, in 
which they hide theu' honest Magyar faces!* *The paper-money is 
our ruin, friend 1' observes one; 'if we oould only get hold of 
Xremnitz ducats, and keep Hungarian gold and silver within the 

boundaries of Hungaay, then * * Nay,' answers a second, 

* bat the salt-tax ! if the salt-tax was but lower ! ' — ^and so on to the 
end of the chapter. Every man believes his own plan so much the 
best and ^visest, tliat, without it, no step can be niade m ihc march 
of Hunfjarian improvement. " 

Szechcuyi next tries to persuade them that iucjuiry into their 
state will show them that their country is capable of much more 
thui is at present supposed ; enlisting even the lasdest in his cause, 
by the lightness and femiUarity of his iUustrations. He then begins 
the more formal part of his work by proving that the Hungarian 
landholder is poorer than he ought to be, from the cpiantity and 
(juaHty of his possessions, and that he does not possess those 
comiurts which his circunist aiices ought to aftbrd him. 

He next shows that the lluiigariau proprietor cannot, at the 
present moment, cultivate his land to the greatest advantage, 
because there is no mutual understanding among Hungarians, no 
commercial credit: while the common holdings of land, the 
monopolies and limitation of prices, the loss occasioned by com- 
pulsory labour, and the collection of rent in the form of tithe, all 
tand to impede improvements in agriculture. 

From this Szechenyi goes to the subject of Conmierce, and the 
causes assigned for its low state in Hungary are examined, the 
geographical position of the country, the want of capital, the 
inabiUty to compete with other countries, and the amount and 
uncertidnty of duties on exportation, — and he might have added, 
with more force, on importation, — are illustrated with a facility 
peculiar to the author, — the immediate causes of the want of com- 
mercial credit, he considers to be the excess of regulations, the 
deficiency of productions, the defective state of communication, 
the expense and uncertainty of existing means of transport, and the 
absence of that strict commercial probity, without which an 
extensive traffic can scarcely exist. 
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The means by which this credit is to be obtained, Ssechenyi 
points out, and contends^ especially, for the establishment of htws 
for the more certain and easy recovery of debts, and enforcement of 
contracts ; aiul he combats most forcibly the arpfiniK^nts brought 
against this, on the score of the danger of extt'iisivc cominercial 
speculations, tlic unconstitutional spirit of the laws delivering over 
the noble into the power of lus creditor, the ruin and downfall of 
old finmilies, which, it is thought, must be the consequence of them, 
and such reasons as an Englishman may hear every day, from a 
certain quarter of the House of Lords, in a debate on the 
usury laws. Here, as well, indeed, as throughout the whole work, 
the prejudices and follies, the ignorance and i'ab»e pride of the 
Hungarians, Szt'cluMiyi has most severely lashed. 

The example of England is frequently held up for imitaticm, and 
to the common objections cast against it, Ss^chenyi gives an answer, 
which shows how well he appreciates and understands the best part 
of our institutions : 

" It is impossible," he observes, ** to have visited England, and 
to have seen the vast progress which free institutions have enabled 
her to make, whether in material improvements, or in protecting 
the holiest rights of humanity, and not f)ity those mii>erable creatures 
who traduce so great a nation. England has faults as well as 
virtues, for earnestly as men may strive after pei-fection, and far as 
they may advance in the path, they are not do6med to reach the 
goal. But there are men who have no soul for what is good, and 
great, and beautiful, they ever seek and find nothing but the filthy 
and the bad — they are the unclean birds of society, and ilelight 
only in its carrion. Of such aie tlie slamlerers of Britain. They 
seek only the dark side, and they tind it dark enough, no doubt ; 
but from the Ught they turn away. There is much that is bad in 
England, from which God defend us ! Above all, her ' intolerance' 
is always the first charge of her enemies, and that reproach we may 
make against her with a clear conscience, for, among ourselves, 
thank God! no trace of it exists. Then *the misery of her 
manufacturers* is brought forward, and it means, perhaps, that 
they cannot every day eat beef and drink beer, to which tliey are 
accustomed, and of which, if depiived, they giomible at. With us 
more men live without meat than with it — many Wallacks never 
taste even a bit of good bread their lives long, and in the 
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ncigbbourhood of D there are hundreds who live throughout 

the summer on nothing better than water-melons. ' But,' pcrliaj)s, 
you exclaim, * how happy they are, never to have known anything 
bettor ' — enviable fellows, certainly ! — ' Then Ireland ! * what do 
you say to Ireland?' Alas! it is too true, and we may well 
wonder that the English were compelled, from insubordination, to 
the necessity of depriving so large a portion of their countiymen 
of their common rights, without otherwise allowing a large portion a 
share in ruling it, while others enjoyed all the privilej^es, and all the 
wealth. Nothing eould he worse than that ! — * The National Debt.' 
There, indeed, we are more fortunate ; of national debt — (not 
very oppressive to individuals after all) — we have none — but we 
have a precious quantity of personal debt, and by it we are 
crushed to the very earth. But are not such objections absurd? 
Is it not, fiiirly considered, seeing the mote in our neighbour's eye 
and passing over the beam in our own ? " 

If the " Hitel " were put into the hands of a mere pohticai 
econoniist, lie niiglu tiiul it, perliaps, too diffuse, superficial, 
and crowded witli jjroois of what he might imagine no one w«is 
ignorant ; but to one acquainted with the country and the })eople 
for whom it was written, the book assumes a very different 
eharaicter. He is astonished with how much delicacy the beat 
parts of the Hungarian character are seized and worked upon, how 
such prejudices as impede the progress of improvement are 
ridiculed and exposed; with what a richness and familiarity of 
illustration principles are taught, so that persons to whom such 
discussions ai'c (jiiite new, must still be struck with them ; and 
with how much skill the author lia.^ managed in a treatise ou 
political economy, to throw out hints to his countrymen on almost 
every subject, moral, economical, and poUtioal, which the actual 
circumstimces of the country render important. The great lesson 
which Szechenyi constantly endeavow to unpress upon his readers 
is, that the reforms necessary in Hungary, depend on the will of 
the Hungarians — ^that they have only to bestir themselves to effect 
a complete change in the moral and material aspect of the coimtry. 

The iirst reception of the " Hitel" was anything but encouiiigmg; 
the satire was iU relished by those against whom it was directed 

* Before thin vatk wm finished, Ireland wea reinsUied iu her natural rightiv 
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its author was abused, written agamst, and, in one instance, the 
work itself was burnt by the common haTigman, by order of a 

couiitv iiittliiig. Such was the state uf feeling in 1830. In 1835, 
Count Szeclienyi was receivinj^ addresses of thanks from alniust 
every part of the country ; in lYansylvania a magniliceut gold ptjii 
was voted him, at a public meeting, as the most useful ol' 
Hungarian authors; and everywhere his name had become a 
watchword among the well-wishers of Hungary. 

Among the later works of Count Szechenyi are the " Vilag " 
(Li{iht), an answer to a pamphlet published by Count Desewfly, 
against tlie " llitel," and a work on the practicability of a permanent 
bridge nt Pcsth. 

Of the style, of cuiube, 1 speak only from hearsay, when I 
pronounce it among the best in the Magyar language. To the 
accusation of coining and introducing new words, every one must 
be liable who speaks of ideas new to the people, and uses names 
foreign to the country. Some persons complained that they had 
tamed over thehr Magyar dictionaries in vain for the word 
•* Macadamise," which they very innocently conceived to be a 
creation of Szechenyi's. 

In Hungary, a want of unity among the diirerent ranks of the 
nobility, an absence of a common feeling, and of something like a 
general opinion, have been long among the most acknowledged 
causes of inaction. Every class discusses apart the subjects of 
immediate interest, forms its own opinions of public events, and 
its own plans for public reforms : the accordance wliich gives 
strength ami force to action, is wanting. This deficiency was 
universally ;i( knuwledged ; but without a free press, and witli a 
Diet sittmg but rarely, and then at a distance from the eapitiJ 
and centre of the country ; without reports of the debates, \^itliout 
even a national literature, and in the midst of the bitterest 
jealousies of caste and class ; what remedy could be proposed ? 
Szechenyi had seen the dubs in London, and with that singular 
talent-which he eminently possesses, of appropriating and adapting 
whatever he tinds good in other countries, to the waiit^, and 
deficiencies of Ilungnr}', he easily perceived how useful their 
organisatiou might be made to effect a greater purpose than that 
of serving 'as mere pride-protectors for poor gentlemen, or of 
furnishing the selfish enjoyment of the greatest luxury at the 
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cheapest nte« A club, or to avoid a name associated on the 
Gontment, with certain reminiscences of the French Revolution — 

a Casino, while entirLdy free from any political scheme, would afford 
to all the upper classes an opporlunity of meeting, and of l)ecoming 
better acquamtcd with each other's good qualities ; it would 
harmonise and generalise opinions, and improve the manners and 
tone of feding, besides affording opportunities tor reading all the 
joornab of Europe, an advantage which few private individuals 
oonld command. 

At Pesth, accordingly, u Casino was established, on the most 
magnificent scale, as we shall see hereafter — and now, no less 
than one himdred exist in different parts of Hungary and 
Transylvania. 

One of Szechenyi's favourite plans isj the embellishment 
and aggrandisement of Pesth. For this purpose he has laboured 
to have the Gasmo on so handsome a scale ; to build a national 
Magyar Theatre ; and, more than all, to raise a permanent bridge 
between Buda and Pesth. At present* there is only a bridge of 
boats between the two to^\Tis, wliidi is laktn up during six 
months in the year ; and the whole commiiiiication during that 
period is carried on by means of ferry-boats, or over the ice. At 
certain times, particularly during the freezing and thawing, not to 
speak of stcnrms and fogs, this produces much inconvenience, and 
is often attended with great danger. To remove so great a 
drawback to the prosperity of the two cities, Ssechenyi has 
proposed to build a bridge across the river, either of stone or iron, 
as may appear best ; and as the width is only a quarter of a mile, 
it would not appear so diiiieult an undertakinp:. Of course it was 
declared impossible. One said, the Danubr w iis too wide, another 
found it too deep ; a third declared, if the bridge was all finished 
the first winter's ice would cany it away. English as well as 
German engineers have thought otherwise ; and it is a certain &ct 
that Trajan's bridge, three hundred miles lower down, stood firm 
t'liongh till lijidrian destroyed it. 

These, however, were not the greatest im|>ediment8 to be 
overcome. Count Szechenyi had a still greater object in view, 
than the improvement of Pesth, in building this bridge. He 



• This work wa« publUhed in 1839, since which the bridge hw been opened to the public, 
and all danger of a stoppage of communication is at an end. 
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proposed to teach tlie HimganAH nobles the advantage of 

paying taxes. The bridge was to be built by money raised in 
shares, the interest on which was to be paid by tolls, to which 
evrrv one, noble or i«ni"ble, should rontribute. A\ hat ! a 
Hungarian noble pay taxes I A hornet's nest is a feeble com- 
paiison to the buzz these gentlemen raised about Szechenyi's cars. 
It was no matter : he inveighed against them at the Diet ; he 
wrote at them in the journals ; he ridiculed them in private ; and 
in the end he conquered them. A bill passed both Chambers, by 
which the legal taxation of the nobles, in the form of a bridge-toU, 
was acknowledged. The Judex-Ciiriiu shed tears on the occasion, 
and declared " he would never pass that iU-fatcd bridge, fmni 
the erection of which he should date the dowuiaii of Hungarian 
nobility." 

Of thie petty opposition which Count Sz4chenyi had to contend 
with, and the means by which he overcame it» I cannot speak 
here. I did not believe that any man possessed the indefatigable 

ener^ and perseverance necessary for the task. It requires a 

truly patriutic spirit to endure those miserable checks which arise 
from the selfishness and lueaiiness of the very persons one is 
labouring to benefit. The corporation of Pesth did not think 
they were justified in giving up the tolls which the present 
bridge of boats brought them in ; the proprietors of hind would 
not sell for such a purpose ; the owners of houses here, feared 
the new bridge would be there, because they knew it would 
be better there; the very toll-keepers had their friends and 
supporters, whose opposition at times made even a Szechenyi 
doubt of success. 

One of Szechenyi's greatest achievements is the steam-navigation 
of the Danube. This is, however, his own in idea and in accom* 
plishment. It is now about six years since he first undertook the 
voyage from Pesth to the Bhick Sea. A comfortable-decked boat, 
a good cook, and a pleasant companion, with the means and 
appurtenances for shooting, fishing, sketching, and rowing, were 
not bad i)reparations against the fatigues and dangers to which he 
expected to be exj)osed. The compai-ative eiu»€ and safety of the 
navigation, the magnificence of the scenery, the size and import- 
ance of the tributary streams whicli poured their waters into the 
Danube, and the richness of the country on its banks, werr 
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secrets revealed to a mind which felt their fuU force, and happily 
knew how to employ them. Of course the timid set him down as 

mad for undertaking such a journey ; but when he returned, and 
ventured to \\ Ills] )er the possibility of steam-navigation, even his 
l)est fiiends shook their heads. " Steam in Hungary ! Yes, 
indeed, in another century," said those who never think the 
present the time for action. " Steam» indeed, in the shidlows and 
rapids of the Danuhe I No : if we must have steam, why not 
take the plains ? Nature has laid them out for raihroads/* said 
others, who oppose everything ]»aoticable by proposing something 
impractirable. Szechen\ i let the tirst wait theii* time ; to the 
second he reconinieiided a speedy eoinnieneeineiit of the railroad, 
that the country might dehve advantage trom one, if not both, of 
their schemes. 

In pursuance of hia own plan, Szechenyi went over again to 
Eagland, studied carefully the principles of steam-navigation, 
brought over English engineers, and when at last certain of the 
practicability of the scheme, formed a company and purchased a 

steam ])();Lt. It was in October, 1830, that the first steam-boat 
plied between Semlin and Pesth. The coimuuuieatioii is now 
complete from Vienna, and ^vill soon be so from Hatisbon to 
Smyrna. Thirteen vessels are employed, and a number more are 
building. 

To detail the advantages of this undertaking in extending com- 
meice, in developing the resources of the country, or in opening 
the road to civilisation, by the spread of intelligence, were only to 
narrate what every one knows steam -navigation has etfected, 
and wil] effect, wherever it is introduced ; but in TTun<]^ry it has 
done more, it has engaged one of the proudest and richest aristo- 
cracies in Europe in a profitable commercial speculation ! We 
shall show cdsewhere that it is to the exclusive privileges of this 
aristocracy that Hungary must impute in a great degree her want 
of commerce : how great a point has thus been gained will be easily 
understood. 

At first, some of those whose hearts were better than their 
heads — and Hungary possesses a great mnn)>er of that elass — 
would not hear of profitable speculation. " If it would benefit 
their Fatherland no other consideration was required ; it would be 
degrading so noble an object to mix it up with such tradesmanKke 
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calciilatiaiiB/' Ss^cheiiyi thought otherwise, and he felt assufed 
that a profitable patriotism was the one by fer the most likely to 
endure. 

Count Szechciiyi's first object was, to uiukc the undertaking 
aiiswHT as a coniniercial sj)cculatioJi. This is a favourite tlienie in 
his writings ; the constant test by which he examines a new Bcheme. 
I mean if of a nature to which it can properly be apptied ; for no 
one knows better how to sacrifice all pecuniary interest when 
necessary. He never recommends a thing until he knows that 
interest will back him, and he can then chink his full purse in his 
ojjponents* faces, and laugh them out of their prejudices. Of all he 
has done for lluiigaiy, 1 know of nothing UKjre useful than tbcso 
(ieuionst rations of the co-existence and often necessary conncctiuu 
of public and private interest. 

During the earlier part of the hist Diet, a strong oppo??ition was 
formed in the Upper Chamber, chiefly under the guidance of 
Sz^chenyi, which contained many of the most wealthy and 
talented of the rising generation. Prom their moderation, their 
union, their knowledge of business, this j)arty, tliough small in 
numbers, was acquiring so great an inliuence, that all the 
power of the court was employed to break it up. The Tran- 
sylvaniau magnates* were <»lle(l away by the opening of their 
own Diet. Those in government employ were hastily recalled 
to their bureaux. This man received a place or a pension, 
another desired decoration, and hung dishonour at his button«bole, 
and if a third was too high for such poor bribery, he was recom- 
mended to travel, and accepted a passport to convey him trom the 
sphere of his duty. Szechenyi, tiiougli deserted, was more diflicnlt 
to dispose of, but that " every man has his price,'' is always the 
behef of an immoral government, and they found the means of 
withdrawing the patriot from the fiilfihnent of perhaps the higher 
duty, by offering him a much more arduous one. Szechenyi was 
made sole commissioner for improvmg the navigation of the Lower 
Danube, and almost before the ink was well dried on his commis- 
sion, a thousand men were at work, current dams were constructed, 
canals were cut, roads were laid out, rocks were l)l(nvn up, and 
the very Iron Gates themselves were threatened with dei>tructiou. 

* A Truuylvanuiu magnate ei^joys the righU of a Uungariaa, if holds pro|>Qrtjf to 
Hungary, which nauy of them do. 
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Szechenyi kept to his Qiaxini — to leave the luicei'tain and follow the 
sure and practicable — and I recommend those who so loudly 
condemn his choice, to go to Orsovji and see the result. 

Since this time, though very far from neglecting his political 
duties, Szechenyi has taken a less active part in pohtics than was 
expected of him. Perhaps dii^;u8ted and alarmed by the violence 
of the less prudent ; perhaps fearing that an active personal oppo- 
sition, while it effected nothing, might impede much material 
good ; perhaps confiding in the good intentions of government, or 
it may ])e reposing merely till a more favourable oppurtunity arises 
of nrjjiug on the Diet measures of justice to the peasant, and of 
rneouragement to commerce ; it is certain, from whatever cause, 
that he has withdrawn himself in some degree from active oppo- 
sition. Looking at the whole tenor of Count Szechenyi's public 
life, we feel convinced that be has not acted without reflection, and 
probably not without good reason, in withdrawing from the 
political arena for a time ; but he must not forget how much 
Hun«?ar}% how much Eiu-ope, expects of him. 

Wiieu a Tunn Ims once embarked on the stream of public life, he 
has no longer a right to disappoint the just expectations of the 
world. When such a man fails, the honest coiidence, the high- 
resolves, the purest aspirations of miUions, are sacrificed. One 
feels a sickening at the heart, a contempt of virtue, a hatred of 
one's land, when the man we have worshipped a3 the idol of our 
hopes, deceives us in the expectations we had formed of him. 

The ITuugarians, however, need not entertam such fears ; what- 
ever be the difterencc of opinion as to the means, no one can doubt 
the rectitude of Szechenyi's object. It cannot be denied that the 
support of high moral principles, the unflinching advocacy of just 
rights, and the unyielding defence of the injured and oppressed, 
are yet more important to the well-being of mankind, than the 
mere improvement of their material existence. But few in the 
Hungarian Diet have fulfilled these duties better than Szifehenyi, 
whUe the other objects at which he has so industriously laboiu:ed, 
the detractors of his fame liave entirely neglected. 

Those who read Szechenyi s wcMrks, and know the reception 
which they met with, who are acquainted with the excessive 
national susceptibility of the Hungarians, and who recollect how 
just, and therefore how bitter, was the satire he directed against 
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them, will not suspect him of aeekiiig popiiUi ity, except so £ar u 
it is necessary to the furtherance of his objects. 

That Sz^chenyi has not attempted what he could not do, and 
what others have fiiiled in domg when they attempt, is at home 
and abroad no uncommon subject of complaint against him. To 
me, it {i])prars ddc ot his; greatest merits to Imvc known his own 
powers, to liavc calcuhitcd arnirutelv how tar his mratis would 
enable hiiu to «;o ; to have reflected deeply on the pra( ticability, as 
well as utihty, of a scheme, before he pi^ojwsed it for adoption, 
would seem just those qualities which best entitle a man to the 
confidence of a nation, and which, when united to high talents, 
necessarily make him the leader of a party. But Ssechenji's 
objects and hopes are best described by himself in oonduding the 
«' Hitd." 

"The coiitiiits (jf my work will prove to nil that I hate all 
extreme measureis, all excesses ; that 1 am a friend ot moderation 
and harmony, (xladiy would 1 see parties imite, and much more 
willingly would 1 obtain, by a middle path, the pomhUe good^ than 
vainly strive after that imaginary bliss which we may probably 
never know but in a better world. I cannot, like many of my 
countrymen, please myself with contemplating what is past. I 
Tiiust look forward. It troubles me hut little to know what we 
once were ; but it is of vital interest to me to know what with 
time we might, and what we probably shall, become. The 
past is beyond our control, the future is still within our grasp. 
Away then with future reminiscences ! It is time that we bestir 
ourselves, and open a more glorious future to oiu* fatherland. 
Many contend that Hungary has been ; I love to think she yet 
will l>e." 



Since the publication of the above Memoir by Mr. Paget, iu 
1839, the Count Ssiechenyi's time was entirely taken up in 
devising, with his usual talent and extraordinaiy exertion, plans of 
all kinds for the benefit and aggrandisement of his country. Love 
of his country was with him the one great passion; and no sacrifice 
of his time, comfort, or peace was too j^reat t(» attain his object. 

Amongst the niany and useful piojeets for imjiroving the 
condition of Hungary, was that of connecting the River Danube 
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with the River Tliciss by a canal 118 miles in length, by this 
means opening a new source of conveyance of the produce of the 
interior up to Tokay. A regular Survey and Estimate of this 
important work, with the preparation of a Geological Map of the 
district, was entrusted to Mr. Clark, as well as the forming of a 
tunnel under the Festimg or Fortification at Buda, through a 
calcareous rock, thereby cutting off a steep and circuitous route to 
i\ most litquciiU d road ; mid, with the view of ult imati'ly forming 
a comuuinication with the proposed railway from Raab to PcsIIl 
the timnel was designed wide enough to aduiit of two carriages 
abreast, with a footpath on each side. This, with other works and 
valuable suggestions, was delayed in consequence of the political 
state of the country, and ultimately abandoned, during the 
Revolution, to some future period ; but never to be carried out by 
the great and disinterested patriot who first proposed it. He 
predicted all that has since happened. That his country would be 
ruined, and Kossuth bcconn^ Dictator. He did all in bis ]5ower to 
counteract the terrible drama that followed, but his wise counsels 
were unheeded ; his mind gave way, and Hungary now deplores 
the loss of the advice and able assistance of Count Stephen 
Ss^henyi. 
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STATE OF THE DANUBE IN 1832. 



TOPOGRAPHICAL DESCRIPTION OF TliE COURSE OF THE DANTTBE, 
FROM THE LOWER POINT OF THE ISLAND OF ST. ANDREW, 
ABOVE OFEN AND FESTH, TO THE POWDER-MAGAZINE 
BELOV OFEN, 

numLAtlD fllOM TBS OKftMAH. 

After the junction of the two arms of the Danube, wliich form 
the island of St. Andrew, hy Bekas Megyer to the right, and hy 
KapoBztase Megyer to the left, the river b continually intersected by 
several oonsiderable islands and sandbanks, viz., by the Island of 

Pestb, the Great Elinor Island, " Grossc, Kkiiic Inscl," ALagiii-et's 
Island, and Dyer's Island. Aft^r having collected its strength 
below Margaret's Island, it firstly couceutrates in the vicinity of 
the Ponton, and remaining in its full force to the extent of several 
hundred fathoms, soon disperses itself in its rapidly extended 
course, and divides into the two arms of the Danube, by which the 
weD-known Island of Csepel is surrounded; the principal arm 
taking its coarse towards Fromontori ; the other arm being the 
Soroksara Danube. 

The breadth of the river increases towi^ils tlic upper part*, 
where it is divided by the islands, to the extent of from 4U0 to 
BOO fathoms and upwards, exclusive of the islands. x\fter its 
juncture below the Island of St. Margaret, at G K in the Profile, 
it is from 480 to 490 fathoms broad, but afterwards decreases to 
250 fathoms in breadth ; next the Ponton it is from 220 to 2S0 
fathoms, and it finally decreases to only 160 fathoms ; this is at 
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c D in the Profile. Near the Blocksbaade, at l m in the Profile, 
it attains a breadth of 195 fathoms, whence it suddenly spreads to 
a breadth of 530 fathoms ; it continues thus broad to the Island 
of Csepel, the two streams conjointly being 500 fathoms broad. 

It cannot be passed over without observation, that the breadth 
of the river varies, one part compared with another, to the extent 
of 300 or 400 fathoms. The breadth of the river, or, more 
properly speaking, tlie natural boundary of the same within its 
limits, commencing horn the Ponton, down to the filocksbaade, 
being the narrowest portion, scarcely differs, as will be seen by 
the cross profiles, a b, b o b, c d, l M. 

The depths of the river are no less surprisingly variable than its 
breadths, for in the upper range, where it is divided by the islands, 
its depth changes Avitb the lowest ebb of the water, Ironi five to 
ten feet only, usually, and seldom to twelve feet ; in its lower range, 
£rom eight to, at most, fifteen feet, while in its concentrated 
course, it is from thirteen, fourteen, to at most, thirty-one feet deepi 
On inspection of the chart of the locality, in the first instance, 
the impellent to the escape of the water seems to occur between 
the profiles b f, and l m, viz., in the vicinity of the mountain 
of St. Gerhard ; but when recourse is had to the profile of lengths, 
and the cross profiles, and we consider at the same time, that the 
production of water (K ju iuU on three dimensions, viz., breadth, 
depth, and velocity, it follows that the breadth is the most consi- 
derable dimension compared with the others, but that the other 
two, togetheri are greater : consequently, that the narrow parts of 
the river wm cakukted to accelerate much more vrater than the 
profiles, upwards and downwards, which are considerably broader 
but much shallower, if the shallow parts of the river occasioned by 
its excessive bread tli, were not an impediment to the flowing. 

For, accordmg to the profile of lengths, there exists a dead 
water in the depths situated between the profiles, a d and / u, 
which is proved by the annexed calculation of the oonsumplion of 
water. Thus, for instance, leaving the irregular profiles o h, 
If M, 8 T, u V, out of the question, and only comparing the cross 
profiles c n, B p, c (/, with each other, which are quite sufficient for 
calculating the different states of the water as to its ebb and AockI, 
the products of the water will be found to vary exceedingly, if in 
the calculation the water contained in the depths of the Dauubc 
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which contributes nothing to its tiowing, be overlooked, when, 
on the contrary, a very near n])proximntc piuduct of all three 
degrees, viz., the lowest, middle, and highest, is obtained, if in 
the calculation, the dead water with the assistanoe of the profile of 
tbe leDgths be taken into oonnderatioii. The role, theoretioaily 
demoiiBtcated, hy which a channel can ooiutruoted, most 
favourabty to the flow of the watei^viz., by having the smaUest 
possil)le circumference, in order that us adhesion and friction, 
wliicli retard the flow, mav be diminished — is nearest ausutied by 
the space next the profile c as is evident from a comparison 
of the cross profiles. 

iVom the form of the channel of the Danube at present briefly 
described^ the veiy dangeitnia visitations to which both tbe 
capitals are exposed* accruing from the ioe» at the time of 
water, will be fully apparent ; for where the river suffers a grc»t 
dmuiuitiuii oi iis rapidity, where it deviates from its cotirentrated 
coui'se near the Blocksberg, into its bed whicli is siuMt iilv 
extended, and, with it, the power of inipeUing forward masses of 
ice also, just then, the course of the stream varies, on account of 
the sand-banks situated on the lower side, from the ri^^t shore 
verging towards the left, and, as appears from the annexed map 
of the breakmg up of the ioe in the year 1815, causes the ice 
to flow into heaps on those very sandbanks situated at the lower 
end of the city of Ofcii ; and this continues to place nion; obstacles 
to its course, but, especially, below the Camp Laager Hospital on the 
Festh side, where the masses of ice are accumulated by the stream 
in the shaUow Soroksarc^ part <^ the river ; and in the upper pcnnt 
of the Ishmd of Csepel a new obstacle forms itself, in oonsequene? 
of which, its power, alieadj diminished, is further reduced, as the 
curve of the river likewise becomes farther extended in consequence 
of the accumulation or heaping up of the sand and ice ; it is there- 
fore evident that an obstruction of the masses of ice must follow, 
which impedes its breaking-up, and, veiy frequently, obstructs 
even the course of the river, which gives rise to a re-percnssion, 
and thereby occasions the surCsoe of the water to rise Ugher than 
usual; besides this, the Soroksaier aim of the Danube, whicb* 
according to computation, in its middle state, is capable of carrymg 
off nearly a fourth part of the enlue (piauut} , l)ecomes completely 
blocked up by the heapings of the ice, occurring one after another 
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duiing the ooune of the winter, and consequently, the whole body 
6t water is forced violently into the main arm, the profile of which 
is only formed for the product of water usually flowing through 
the same. 

According to existiiig observation, the surface of the water rises, 
in such an extraordinarv case, from 6 to 8 feet higher than the 
high water at any period of the summer, which, according to 
observations made at Ofen-Pegel, is hardly 16 feet above " zero ; " 
whereas, the rise of the water, occasioned by the ice in 1830, 
attained to the height of 22 feet above zero, and that of 1775 
reached the height of 24*2 above zero, being the highest within 
tlie memoiy of the inhabitants,* and which has been transmitted, 
with considerable care to posterity, by the constniction of tables 
of marble immured in the walls of the thirtieth royal public ctiifice 
inOfen, situated immediately next to tlie water, or " Wasserstadt," 
and also in that part of the city inhabited by the Raitzes, on the 
house of Dobrosklaai. 

This extreme high water covered both shores, the latter being 
only from 19 to 21 feet above zero, whilst the water of 1775, 
as before stated, rose to the height of 24*2 above zero ; even 
the wall, serving as a barrier at Pesth, against the inroads of the 
water, is only constructed 22^ feet above zero. It is, therefore, 
easy to form an id^ of the devastation which both capitals 
mnst be exposed to in a similar ease, but more particularly the city 
of Pesth, a great part of which, containing the most valuable goo^ 
and merchandize, is situated several feet below the level of the 
high water occasioned by the ice, and remains exposed to this 
extraordinary peril, dcvoitl of all protection. 

The Act of Inquiry instituted on the part of tlie Royal Hun- 
garian Supreme Direction of Buildings (sub No. 810, 1832), in 
the royal tee city of Ofen, confirms the misfortunes, universally 

* As the word "aero" occui's seveml timee in the course of the work, it will ha proper 
tMntogtrom explaaatum of its meftning. Several years ago, on tite breiUdng up of th» 
iee, h nMi «Uh an obBtrootiim la ths shallow part of the river abore Pastli,and stopped 

there. The ice, in tbc meanthne, began to accumulate from above, until it formed a partial 
dam, wbich obstnicted the course of tbe river, and causod it to fall several feet at Pofith. 
This luw water (which lasted only a few hours) was marked as " zero ; ' not for any practical 
purpo«e, baft nrndtr to iMtify ttw loii^ fUs^Mtrillb* 
SMiB on faispedlaD of th« Plam, ko^ wsa xmaA wb tlw dtffeiim lina in !&• ooastniatioii of 
the bridge. Thi» Report was published in 1832, since which time a flood considerably 
hiKher than that of 1776 bas ooooRod, vi&t io 1838, as will bo seen on reference to the 
plat««. 

o 2 
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known and lianded down Ijv tradiliou, caused by the high water 
occasioneii by the ice in tlic year 1775, according to \^l^ch a coa- 
siderable number of houses arc stated to have been thrown down, 
and a great many persons perished in the inundation. 

According to the said Act of Inquiiy, in the year 1775, the 
blocks of ioe were an ell and a half thick, and piled up in many 
places above 12 feet in height. 

When the vrater is not so high, the Waitzner-street dam forms 
an effectual source of defence to the city of Pesth, as that daiii 
cuts exactly through the low grounds by which the liigh water, 
begLiuimg at the up[)er .end of tlic city, would eiiect its escape 
through the Lakefield gardens into the town suburbs, Thereze, 
Joseph, and Francis, and would disgoige itself into the Danube by 
means of the Wood-dam, by which the lower part of these low 
grounds is protected from the waters of the Danube. 

In the aforesaid low grounds, traversing the city, which, from 
traces still discernible, appeal^ at one time to have formed an arm 
of the Danube, a principal divisional channel is cut, and from the 
dam a canal under ground has been constructed, by means of 
which the water from the ground, firom rain or snow, is conveyed 
out of the dty into the tiver, at the same time the high water is 
prevented from making its way into the city. 

It is to be attributed to the Waitsner-street dam — ^which, by 
dint of continual watching, and being kept heaped up, was enabled 
to prevent the high water of 1 S.SO, occasioned by the ice, from 
making its way to the low grounds, that this high water was pro- 
ductive of very trifling damage compared with the devastation 
which occurred during the year 1775, and that merely by waters 
from the ground in the capital of Pesth ; likewise on the Ofen (cff 
Buda) side, the liigh watCT of 183C was, aomparatively, much less 
destnictive than that of 1775, for the reason that, since that cata- 
strophe, the foundations of the houses have been considerably raised. 

It re!?nlts from what has been already stated, that the high 
water in summer is productive of no diiniage to either of the 
capitals, whereas the extraordinary high water which is produced 
by the stoppage of the ice, involves them, on the contrary, in the 
greatest peril ; and this stoppage is to be ascribed to the present 
form of the bed of the river — that is to say, from the immoderate 
breadth, and obstruction of the cliannel by sainl. 
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From this may be drawn the inference, that if the breadth oi' 
the strenoi of the Danube, from the Blocksburg to the powder* 
magazme guard-house, below which the river seems to have a 
regular bed to a considerable extent (as to which, however, the 
practical survey still remains to be taken) were lessened, the main 
cause of the danger of the stoppage of the ice would be removed, 
and would be productive of the most beneficial results to l)ot]i the 
royal capitals : also by the construction of a perDiaiient Vuidge ; and 
for this reason, it might be well worthy the attention of both the 
royal free capitals, and also of the Bridge Building Association. 

The descent found by the level, in the state of the water, three 
feet five inches above the lowest ebb, varies from the Bekas 
Megyer frontier to the Ponton, from three to six lines per 100 
Vienna fathoms. 

From the Ponton downwards to the Blucksbui'g, the descent is 
only two-and-a-half to three lines per 100 fathoms ; whence, 
downwards to the extreme point of the operation^ viz., to the 
Powder Magazme, the descent is eight lines per 100 
fathoms. The total descent from the lower point of St. Andrew's 
Island, above Ofen and Pesth, to the Powder Magazine below 
Ofen, a distance of 8S()0 feet, amounts, in the state of the water 
quoted, to 3' G" 9 ", which gives an average of 5 b hues per one 
hundred fathoms. 

This inconsiderable fall from the Ponton downwai'ds indicates 
the existence of an impediment below, which opposes the flowing 
of the water, and, consequently, the lowmng of the surface. 

Although the extent below the Ponton has the least descent, yet 
the greatest velocity was found in the same, as is proved by the 
cross profiles, and the annexed t^ible of the consumption of water, 
wliich is only to be ascribed to the contracted force of the stream, 
on account of the regularity of the channel, for with the descent of 
the river, under similar circumstances, the velocity increases, 
because that is the operative cause, unless it be retarded by the 
increased friction and adhesion consequent on the larger circum- 
ference of the bed. 

The river here contains small " schotter " and riv^-sand, hope 
and there intermixed with mud and silt. 

The >>ottom of the river is firm tluougliout ; near the St. 
Gerhard's Mountain from the cross prohle c j> to below l m, 
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the rocks extend from the mountains to the middle of the river, 

but, very Ibrtinmtcly, tlioy are situated so deep as neither to impede 
tilt of the stream nor the uavigation of the river. 

1 roiii the upper end of the Market of Old Ofen to the Ponton, 
the shores consist of street-earth ; £rom two to fourteen feet, there 
is deep, slimy mud or loose earth then follows a layer of clay, and 
this again is succeeded by '* schotter." 

In the same extent, but more distant from the shore, the loose 
earth attains a depth of thirteen feet ; after which foDows a stratum 
of blue loam ur })otter's clay, aud under this, again, yellow clay. 

In the vicinity of the Ponton, the ground above consists of 
street-earth aud rubbish to a depth of fifteen feet ; then loam suc- 
ceeds, and, finally, the rocks which extend from the Mountain of 
St, Gerhard into the river. 

From the extremity of the city of Ofen to the Powder Magazine, 
there is loose garden earth to a depth of twelve feet ; then foUows a 
stratum of clay, three feet thick, aud underneath another of 
** Rchotter." 

Along the whole range of the city of Pesth, after a sandy street- 
eai'th to a depth of two feet, follows a loose earth mixed with slime 
and sand to a depth of fom'teen feet, afterwards a stratum of 
" schotter " eight feet thick, under which there is river sand, two 
feet thick, and this is followed by day-earth. 

The elevations of the shores and grounds, made apparent by the 
profile of the lengths, expressed as they aie by niaiks ' l)()ttoni" iii 
tlie ninp of the locality : tho«e only — above the lowest water — 
of the mountain of St. Gerhard and the fortress of Ofen, arc 
given : — 

Peek iBoiiM^ 

The Monntam of BL Qerhcrd^ new the Obierfiitory, is 4$2 0 
The Moimtiin of the Fortress, in the Boyal Pktlaoe 

GonrtyiB 186 9 

The Moontaui of the Fortress, St George's Place . 211 4 
The Mountain of the Fortress, Trinity Place . . 230 2 
The Mountain of the Fortress near the Garrison 

Church 219 9 

All above the lowest water-maik, or *' zero/* 
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AS RELATES TO TU£ KAVIQATION. 

The course upwards, or the passage downwards, is free above the 
island of St. Margaret in tlic main arm, afterwards on the side of 
the island of St. Margaret in the Pesth arm, further below the 
niountaiii of St. Gerhard in the whole breadth of the Danube, and 
then ranging with the oontae of the liver^ doubhng the sand-banks, 
into the main ann of the Danube towaids the Fromontori. 

The oouTiter-passage goes on without impediment the whole 
extent from the Powder Magazine to the point of the island of 
St. Andrew on the right shore, when the water is high ; but when 
it is low, the course of the navigation must be round the sand- 
banks, Kopaski and Hasenlnuf, situated below the St. Gerhard 
mountain, with great force and loss of time. The same in Old 
Ofen, in order to avoid the shallow arm of the Danube, they must 
tack and stand for the great island, and back towards the right 
shore. The Soroksarer arm is only navigable by the inhabitants on 
its banks in small craft, and even the navigation thus carried on is 
interrupted when the water is low. 

According to 5 b of the Act of Inquiry at Ofen, the largest 
ship-mill^* from top to bottom, is 3 fathoms high, and draws 
S feet 6 in. of water. 

Foet. Inches. 

Tlie height of the largest mill is . . . . , 15 6 
The greatest breadth is 8 fathoms . . . . . 48 0 
The greatest length, 9^ fathoms . . . . . 67 0 
According to 7 b, the height of the largest hard-sliip is . &l 0 
The height of the greatest soft-ship is . . . . 27 0 
According to 6 the height of the greatest soft-ship is . 18 0 

According to 7 b, the largest empty oak-built vessel immerges 
2 feet deep, when laden 6^, at most 7 feet. 

The breadth of one of the largest Danube vessels is 3* 4', at 
most 4*1'= 25 feet. 

According to 7 b the largest Danube vessel, without her hdm 
or rudder, is 27* to 28"* ; according to G b up to 32*' in length. 



• These sbip-mills wo in use on the Danube for grinding com, and are worked by 
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The measorement of the rudder outwards, from the extremify 
of the vessd, is 2^ fathoms, induding the tiller as much as 7^ 

iuthoms. 

However, the height of the vessels in 7 b seems to ])e over- 
estimated, as, according to the exammation actually ejected, the 
heiglit of the vessel of largest dimeusioDS now riding here at 
anchor is only 14 feet 6 in.» which agrees more with 6 b, that 
the largest soft-vessel, from bottom to top, is at most only 18 feet 
high. 

For tb« BorAL Uvw/mam Svprikb BoiLDiMu-DiMCTioN, 
Opm, the 9tk Jul^ 1882. 



Six years after the date of the above Report, vis., in 1S38, a 
flood f^ain occurred, which, in the height to which the water rose, 

and the damage caused by it, was without precedent in the 
traditions of Pcsth. The ice in the river, near the piers of the 
proposed bridge, was six feet thick on the Ofen side, and ten feet 
on the Pesth side, in the beginning of February — a great part of 
this thickness, however, consisted of congealed snow, hi this 
state it continued until the morning of the 9tb of March, when a 
movement of the ice took place across the whole breadth of the 
river, and for about 350 yards in length, — the whole moving iu 
one soliil ninss, where it renciaincd until the aftenioon of the 13th, 
when a simihir movement took phiee for about 400 yards in length. 
It lemaincd here for about three hoius, when a general break-up 
commenced. The ice, however, stuck fast in the narrow section of 
the river opposite the Observatory, which caused so rapid a rise of 
the water, that by eleven o'clock in the night a great part of the 
town was inundated. About two o'clock in the afternoon of the 
14th, the ice moved from the narrow part of the Cliannel, opposite 
the Observatory, but again stuck in tlie shoals, where the river 
divides at the head of the Island of Csepel, causing the water to 
rise to the extr<'iordinary height of 29 feet 5 inches above zero, on 
the morning of the 16th of March, at which level it stood for a few 
hours, when it rapidly commenced lowering ; and, forty-eight hows 
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afterwards, was down to 20 feet 10 inches above sero; but, 

although the highest water lasted but for a few hours, the damage 
suslauied was enonnous. A great part of Buda, and two-tiiu'ds 
of Pesth, were destroyed, and a great many lives lost. ' 

The CouQt Szechenyi was indefatigable in his efforts to aUeviate 
tbe distress caused by this terrible catastrophe. The fiaron Sins 
oontribated 4000^., and likewise interested himself in the most 
praiseworthy manner to afford help to the sufferers. 
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BEPOICT OF W. TIEBNEY CLABK ON THE PKOPOSED 
BBIDGE AT FESTH, 1837. 

2Qik Scfitmbar, 1837. 

I think it necessary, having been chosen by yon to 
conduct the building of a pennanent comniunication between the 
towns of Buda aiid Pestli, to call } i attention to those points of 
ditticultv which have come under 111 v eunsideration. 

The intereoiirse between Buda and Pcsth is, at present, veiy 
great» and, no doubt, will greatly increase ; it is, therefore, necessaiy 
for the anticipated traffic, that the communication should be of a 
safe and solid constractionj and I am sure that you would not, in 
your high position, connect your name with any enterprise 
promi.siiig only a temporary utiUty and splendour ; nor would I, 
after the various works which I have completed, undertake the 
conducting of a work but upon the most safe and stable construc- 
tion, and calculated to last for many centuries. 

By the preparatory works of the Directory for Public Buildings, 
and which waa communicated to me by Counts Andrasy and 
Szdchenyi, in the year 1832, and since which I have devoted 
much of my time to the consideration of the object, and from the 
iiifonuaUuu w hich I have obtained during niy visit here in 1834, 
and niy late investip^ntion at your request, I am of opinion that 
the description of bridge best adapted for either of the situations 
represented by the various plans and sections, for forming a 
permanent communication between Pesth and Buda, is a Chain 
Suspension Bridge, as the limited number of piers required will 
oppose much less obstruction to the flow of tiie water and ice 
than either a stone or cast-iron bridge. And this opinion I 
communicated in a report of the 10th of Kovember, 1S32, to 
Counts Andrasy and Szechenyi, and sinc(^ my late examination 
of the locale, 1 am more confirmed in that opinion than before. 

A bridge with stone arches could be built to cross the Danube 
at either of the situations represented by the pkns and sections ; 
but it would be attended with great risk, owing to the consequent 
number of piers which would be exposed to the flow of the water 
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md ice ^ 80 that, if the piers themselves did not endanger its 
completion, there can be no doubt whatever that their number and 
size would greatly enhance the danger of inundation. In addition 

to the above difficulty, it is not possible to obtain a guucl a})pioach 
on the Buda side, without the destruction of considerable private 
^ property. 

A castjron bridge, snpported on stone piers, would be preferable 
to a stone bridge, inasmuch as a less number of piers would, be 
necessttry, oonsequently there would be less obstmetion to the flow 

of wakr and ice; but it would be subject to the same inoon* 
veiiieiice on the Buda side for an appi ( lu h. But by far the greatest 
dithculty to encounter in the building ol a cast-iron bridge woidd 
be that of procuring the necessary castings and workmanship, both 
of which must be of the very best description, and the parts of 
such large dimensions, that the transport would be next to imprac- 
ticable if cast in England, which I am inclined to think would be 
requisite ; as, from the best information I have been able to obtain, 
there is not sufficient experience and means on the Continent to 
undertake siicli a work. 

A wooden bridge could be built on stone piers, as in America ; 
but it would be, from the number of piers requisite for its con- 
struction, extremely objectionable; and as the entire of its 
superstructure would be composed of timber, its durability could 
not be permanent, and its annual reparation considerable, which 
wonld by no means answer the purpose you and the legislature 
of Hungary have in view ; and the more I have investigated this 
subject, the more; I am convinced that a chain suspension bridge, 
under all the existing circumstances, is tlie best adapted to tbrm 
a oommunication between Buda and Pesth; and from past 
experience I am convinced - that such a bridge could be built to 
answer the purpose with perfect security ; but it is neoessaiy to 
call your attention that no expense must be spared to render it 
perfect in all its parts. It is not necessary fur me to trouble you 
with the uuud)er of suspensuju bridges that have failed in France ; 
but it is incumbent on me to explain, as briefly as possible, that 
they have failed principally from want of proper knowledge and 
e^^perience, so necessary to ensure stability and security ; and, in 
general, the money allowed for such works has not been sufficient 
to render them permanent structures. On the other hand, the 
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suspension bridges built in England, under the divectiqp of the 
late Mr. Telford and myself, liaTe stood unimpaired up to the 

present time, an J as firm as on the day they were tirst opened, 
and no time can be anticipated for their decay. lUit suspension 
bndges can be constructed uf greater strength than those now in 
existence. 

Next to the practicability, the amount of capital is to be taken 
into oonBideRition, requisite for the building such a bridge ; but 
on this subject it is difficult to give you any certain infonnnticni, 

as so nnich depends upon circumstances over which there is no 
control ; for a favourable winter duriuG: the time of building 
may reduce tlie cost, and an unfavouiabie one greatly enliance it. 

The iron and stone work may be calculated nearly ; but as the 
bed of the river, and the banks on each side, are chiefly composed 
of sand and day, and the depth of the water varies from its 
ordinary state to a rise above it of twenty-five feet, it is therefoie 
quite impossible to obtain a good and certain foundation without 
the aid of coffer-dams for the piers and the al)utnients. If there was 
any certainty that the srason w ould prove to be dr\ , the coffer-dams 
could be made lor one-half the sum necessary to contend against 
a season abundant in water ; but, as this cannot be foreseen, it is 
necessary to contend against extreme contingencies ; and the time 
from spring to autumn, even in a mild season, will be scarcely 
sufficient for finishing one coffer-dam in the river; but if the 
following winter be mild, the coffer-dam may remain safe, and the 
pier and masonry greatly advanced; but if, on the contrary, 
the wniiter should be severe, and jirodtice larjjc masses of ice in 
the river, the coffer-dam may receive injury, the reparation of 
which may be costly, and money and time lost; and with 
structures of this kind, that yield no income until quite finiahed, 
it is necessary for you to take this most particularly into your 
calculations. But if several severe winters follow each other, as 
1 undei siaiid is often the case, there arc no data iur lue to found 
a calculation upon with any degree of certainty. That you may 
have some idea of the cost, to found your calcidations upon, it is 
here necessary to observe that the estimates furnished to Counts 
Andrasy and^ Szechenyi in 1832, were for bridges of the strength 
now in use in England ; but since I have seen the situation, I am 
of opinion that the bridge should be made stronger than any now 
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in use: and I think, under all the circunistanncs, that a good and 
substantial bruige could be built, at tlie point shown on the 
aocompanying plan, at a cost not exceeding 300,000/. 

In respect to the iron-work, I am most decidedly of opinion that 
it cannot be manufactured on the Continent with that degree of 
soandnesB and aocimcy so abfiolutdy essential to ensure seoority, 
added to which, it will require constant personal attention of 
myself or agents, during the progress of manui'acturc aiul prout". 

I have examined several stone quarries, and the resnit is that 
the Wolfsthal and the stone of Csobank will answer the purpose 
required. 

The situation which I recommend for the site of the proposed 
bridge will be seen from the accompanying plan, and altiiough I 
have examined the other situations marked on the plan, and have 

no doubt that a bridge could be erected at either of the sites ; yet 
that which I have fixed upon is the best, in my opinion, because 
on the Buda side it will be seen, on referring to the plan, that 
the fortress-hill is so £ur from the hver, and the ground, both 
kmgitttdinally and transversely, is so favourable for an approach as 
to require very little alteration of the present carriage-way to make 
the ascent of the bridge very easy. On the Festh side also, the 
ground is very favourable, and an ascent equal to that on the Buda 
side can be obtained without interfering witii any buildings, and 
the bridc^ would be better situated in this spot for the general 
convomence of the public. 

A £oot-bridge could be erected of one span as marked on the 
plan, and the cost of it would be about 120,000/. 

During my stay at Festh, great anxiety was expressed by many 
persons that the piers in the river could not be made- to stand 
against the ice, and that their size would cause inundations ; and 
that it would be absolutely nccessarj' that myself, or some eoni- 
petent person appointed Ijv iiie, should pass a "winter on the s]>ot, 
in order to observe the breaking up of the ice ; but the observations 
which I have had made at St. Petersburg and Sweden relieve me 
from the apprehensions I have heard so strongly expressed ; and I 
am confident that the produce of ice in the Danube will never 
affect the piers ; and as regards the apprehensions expressed that 
the piers will cause inundations, these are also futde ; for as the 
same sectional area will be preserved at the proposed bridge as 
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there is at present at the narrowest sexjtion of the river, there can 
be no danger whatever. I also heard during niy stay at Pesth. 
that it wa8 intended to r^^te the banks of the river, [ind there 
can be no doubt that tliey require it very much, and the keeping 
and upholding of the banka ahould be under proper diiectaonfl, 
and the police should be employed to prevent dirt and other 
rubbish being thiwn into the river» which, being washed dowD 
when a rise of water occurs, lodges on the Island of Csepel, and 
thus increases its size, which has been going on for centuries, aiid, 
no doubt, adds to the risk of inundations; and some coercive 
measure ahould be enforced to prevent, as much as possible, 
further accumulation; but provided this regulation takes place, 
it will in no wise interfere with the works of the prc^msed 
bridge, as they may proceed together or separately. 

On my return to England, I purpose sending to you, on or 
before the lOtli day of November next, a plan and section of 
the proposed bridge, showing the situation of the piers, with the 
inclination or rise of the road, or approach to the bridge, on each 
side of the river. And I have no doubt whatever that in case the 
works be done according to my design (of which I shall take 
care), that it will answer the intended pm |>ose, and be a long and 
bsting edifice. 

(|3ign«(iy W. TIBBNET CLABK. 

To TUB Baron Swa. 
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CHAPTER L 



SOME ACCOUNT OF THE PROGRESS OF THE WORKS. 

1839^1845. 

1839. In the month of May, 1839, the royal assent was given 
to the project of Gonnecting the dties of Buda and Pesth by a 

suspension bridge. 

Tlie Baron Sina having entrusted the entire execution of the 
bridge and works to Mr. Tiemey Clark, with power to choose his 
own English staff of assistants, the follo^ving were chosen to 
conduct the several departments specified below, vis. : — 

W. TIER>T:Y CLARK, F.R.S., Engiiiea>.ii|.Gy«£ 

ADAM CLARKK, RoKideut Engiueer. 

JAMi::^ TEAiSDALE, Q«neml Clerk of the Worlu^ Superintendant of Pile- 
Anwingt snd <kk oonsequenoe of the death of W. Waidmob) 8aper> 

intendant of MasonH* Work also. 
BLAND W. CROKER, Superintondant nf tbo Chiun-bara, made l»y Mes-srs. 
Howard & Ravesbiu^ of the King and Queen Ixon-Workfi^ Bother- 
hithe, LoDdon. 

The foUowing is a Jonmai of the proceedings : — 

In the Septenil)cr following, Mr. Tiomcy Clark had two trial 
piles driven throngh the bed of the river into the clay beneath ; the 
piles were of fir, but difl'eruig as to hardness, and the following 
were found to be the results of the experiment : — • 

The first pile was driven 20 feet 6 in., and the second 22 feet 
below zero, and therefore 4 feet into the clay substiatnm. 

On leaving off driving, it took 30 blows with the monkey, with 
a faU of 25 feet to, drive the first and hardest tunber pile ^-gths of 
uii inch. 

The same number of blows with the same Mi drove the second 
and softest timber pile barely ^th of an inch. 

From 12 to 16 blows were sufiicient to upset the top of the first 
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pOe, so as to entirely destroy the effect of the blows, until the 

damaged part was cut oi\\ and tlie ])ile relooped. 

From five to six blows were »utticieiit to produce the same effect 
on the second pile. 

The outside of both piles was splintered and shaken a little ; 
the first and hardest rather the most. Ilie results of the driving 
however, were considered satis&ctoiy. 

During the following autumn, the space required for the fixture- 
pier on the Pesth side — being that with which it was proposed to 
commence — as enclosed, and the excavation of the ground com- 
menced. About 89:24 vwlm- yards were removed, part of which 
was used to level the l)uiiding'-yard, which waa very uneven, and to 
raise the floors of tlic sheds, magasines, and workshops, about a 
lioot above the level of the rest of the yard, and part to fill up and 
level the space below the site of the coffer-dam where the faigjk 
part of the shore receded very suddenly, by which a useful levd 
space was gained, and likewise formed a part of the ap])roach to 
the wharf. The position of the cofic i-dain and wharf for this, 
called rvo. 1 pier, will ])e seen on reference to the map. 

Before December, the whole of the space necessary for the 
coffer-dam, work-yard, &c., was enclosed by a strong fence 8 feet 
high, with proper entrance-gates, a magioine for stores and. 
materials, and a small brick-house containing an office, rooms for 
watchmen, &c. 

Shops for smiths, carpenters, and others, and a wharf were put 
in hand in the autuum, and tinished during the winter and 
following spring. 

1840. As the quantity of timber required in the construction of 
the coffer-dams would be enormous, the first endeavour was to 
procure the transndssion of a sufficient quantity at stated periods, 
and this, from the great distance of the forests and bad state of the 
roads in almost all seasons, was attended with no little difficulty. 

The fir-timber had to be brous^ht from Havana and the forests 
of Upper Austria, the oak from Sclavonia, and the larch from the 
Styriau moimtains. The Sclavonian oak is so remarkable for its 
sisse and magnificent appearance, that a short description of it will 
perhaps be acceptable. 

Those trees near Podgeize, in the vicinity of the Save, which b 
the boundaiy between Turkey and Sclavonia, are more especially 
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celebrated for their superior height, grandeur, and quality as 
timber, although the forests, interspersed over Sdavonia, produce 
trees nearly as fine. Many of them rise to a height of 50, 60, 

and even 70 feet, without a single branch or knot, perfectly 
straight like some tall colutnii, for 80 feet and upwards, when the 
top l)ranehes begin to spread out. The most cnrious c ircumstance 
about these trees is their small diameter at the rout compared with 
their height, and diameter at top; some at 70 feet from the 
ground being 23 to 26 inches, while at the base their diameter is 
not more thim from 89 to 48 inches. 

Der Frauben Eiche (grape oak) is so called from the manner in 
which the acorns are clustered together, at the end of a very short 
and scarcely perceptible stem on the young branches. The aconis 
are Miiall, short, and egg-shaped, and provided w^th a fine tlioni at 
the top. Wien ripe, tliey are of a dark Ijrown colour. The fmit- 
cups resemble leather, with a rou^ scaly skin, and are clustered 
together from two to four and even from six to twelve, on one stem. 

The bark on the young trees is smooth, and of an olive-green 
colour ; when grown, rough and of a brownish-grey ; when aged, 
ash-grey, and covered with deep and regular fiirrows, the interior 
of a rusty red. 

The Stiel oak, so called from the long stem or stalk on which 
the acorn hangs. The acorns are large, roller-shaped and rounded, 
with their points blunt, and when ripe of a leather-brown colour. 
The fruit*cap is woody, and provided with a fine hair, particularly 
round the edges. 

The wood is heavy, hard, and tough, and the fibre fine. When 
young the wood is white, but when full-gro\sTi it becomes brown. 
' Towards the heart this wood is much tougher, and less liable to 
sphnter than the " grape oak.** 

The weight of the Sclavoniau oak is, generally, about 55 to 
60 pounds per foot cube, and some was found which mnk in the 
water. Yi^en perfectly dry, it loses about one-third of its weight, 
being then about 36 to 40 pounds per foot cube. 

This timber was delivered at the works at Pestb, in lengths of 
from 40 to 80 feet, and 15 inches square, at the rate of from 60 
kreutzers to 1 florin per foot run. 

The mamuT in which large timber is usually got out of the 
forests is, in the depth of winter on sledges, when the ground is 
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covered with snow and frozen, or in the height of summer when 
the marsh lands are dry. The whde, or nearly the whole, of 
the forests are mimdated in the spring, when the snow meltB oo 
the mountains. 

It being found impossible to square the timber with ant 
accuracy in the forests, this was oliliged to be deferred until its 
arrival at I'csth. The whole ol the iSchivonian })casa!itry use the 
axe extremely well, and this proved of great advantage, as 300 or 
400 men could at any time be procured at a few days' notice. The 
distance from the forests to Pesth is abont 160 miles. 

The excavation for the retaining pier was finished about die 
middle of March, 1840. The ground was taken out to a depth of 
3 feet 6 inches above zero, which was as low as the state of the 
Danube would allow, with the use of pumps. (Plates iii. and v.) 

hi I he month of April, Mr. Adam Clarke, the resident engineer, by 
direction of i\ir. Tierney Clark, visited the iron-foundries of 8tyria, 
in order to ascertain what amount of iron-work could be obtained 
in the country, without having recourse to the great delaj and 
expense attending its manu&cture in Enghind. He found their 
workmanship tolerably good, much better, in fact, than was 
expected ; and, in fixture, it was decided, all the shoes, rings, 
bolts, &c., should be made there. A (luantity of pile-shoes, besides 
other iron-work, had been previously shipped, via Trieete from 
England. 

The follo\nng were the prices of iron*work, delivered at Perth, 
from the foundries of Styria : — 

Gommon-pointed shoes, 22 florins ; brosd beril shoes, 84 florins. 

Driring-hoops^ bohs, plates, &c., 18 florins per Yienxia cwt.* 

Bsr-iron, according to quality, from 0 to IS florina per osataer. 

Owit-iioiiy from 9 flozina 20 krentsers (which was the price of the roi^ 
way beams) up to 16 florins, the price of the tnua-eolamns, and of 
the ornamental sockets for the tnissing of the platforms. 

Mr. Adam Clarke from Styria proceeded to Upper Austria, from 
whence the frr timber had been ordered. lie found it exceedingly 
good, close-grained, well-grown, and free from knots, being 
nearly the same, both in appearance and quality, as the first of the 

• Th« Vi«niia ewt U about fire^^iba of itio E^gliah cwt 
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trial«piles> which vere driven by order of Mr. Tiomey Clark in the 
previous year. 

A great quantity of timber was cut and squared ready for the 
first dam, and only waiting to be conveyed to the Danube, but this 

could not be accomplished uutil the muitiiig of the snow, as the 
wlmlr f if it lind to be floated to the river by small streams whicii 
were at that tune nearly dry, and it was not until the 24th of May 
that the first ship-load arrived at the works. 

The whole of the piles and other timber required for No. 1 dam. 
with the exception of the two Inner rows of oak piles, were 
contracted f(» to be delivered at Pesth for the sum of 24»000 florins 
(2400^. sterling). 

Mr. A. Clarke likewise examined a large extent of forest country, 
between Liuz and SaJsburg, for the purpose oi ascertaining whether 
timber of sufficient quantities, and the requisite dnnensions, could 
be obtained^ in case it were decided, from the experience of the 
ensuing summer, to construct the remaining three coffer-dams 
entirely of fir. No difficulty was anticipated, provided proper time 
was dlowed, in providing all the timber neoessaiy, with the 
exception of the 70*feet piles, which could be obtained only in 
Sclavonia. 

iVrrangements having been made ior the requisite supply of 
timber, and the manufacture of the iron-work necessary, the next 
difficulty that arose was to provide for the great quantity of stone 
that would be required in the next and following years. 

Several quarries in Hungary and Austria were examined in 
18S8, by Mr. Tiemey Clark, who reported on their reUitive merit 
to the Baron S. 6, Sina and the Count S. Ss^henyi ; among those 
he considered likely to afford stone of good quality, and of sufficient 
dimensions, may be mentioned those of Wolfsthal and iMauthausen 
for granite, Soskut and Waitzen for soft and bard stone. The 
stone in all tliese quarries was good, but the tools and apparatus 
of the proprietors so imperfect, that it was found necessary to send 
for English quarrymen and workmen to superintend the working 
of them, and to teach the natives to make use of proper toob, 
without which it would have been hopeless to attempt to raise the 
large blocks required, some of the blocks being 10 feet long, and 
10 to 12 tons weif^ht. The granite was obtained from Mauthausen, 
but the great distance from the works formed a serious drawback. 
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being no less than 270 miles — it was brought down in barges to 
Pesth i the barges as they arrived were purchased by the Bridge 
Direction ; some were broken up, and the remainder kept for the 
purpose of .supporting the pUtform during the process of raising 
the chains. 

Diiiiii«r the 8])niig, the piles for iSo. 1 dam were squared and 
tnmuicd pcrrcctly tine, in readiness for the contractor fur the dam, 
Mr. George Burge of lierne Bay, whose agent arrived on the 18th 
of July, together with his clerk of the works, and seventeen work- 
men: this number, however, proved insnfficient, for the nativei 
were found to be so inefficient at pile-driving, that it was 
requisite to send immediately to England for more men — ^two 
English workmen being found absolutely necessary to each 
pile-engine. 

About the 20th of July the staging for the first dam was 
commenced. 

On the 2bth of J uly, 1 840, the first pile was pitched for No. 1 dam. 

The piles at the head of the dam drove tolerably well, but 
those forming the returns much stiffer, from the greater depth 
of material. Some of the pUes were broken, jand obliged to 

be redrawn, in consequence of which it was determined to try the 
experiment of driving the piles in 1kiv>, and to dredge out the 
gravel in front of them, at the same time driving. This plan was 
found to succeed perfectly. 

Mr. Tierney Clark arrived at Pesth on the 4th of September, 
1840, and from the results of experiments made during his stay, 
came to the conclusion that the best Austrian fir was quite equal 
in quality to oak. It was therefore decided that fir of the best 
description shoidd in future be used instead of oak. 

Mr. Clark found the pil«--8hoe8 and other iron-work funiLshed 
by the Stvriaii inanutaetiirer, Mr. Sesler, satisfactory : but it was 
necessary to order the iron rings for the piles to be made of the 
very best St^Tian iron, as the Hungarian iron is by no means to be 
depended on, owing to its defective preparation. 

A crane was by this time fixed for unloading the timber, which 
began to arrive in considerable quantities; and the wharf was 
extended up to the site of the coffc'r-dam, whereby much of the 
expense and time occupied in renio\ al w as sa\ed. 

Considerable difiicidty was experienced in driving the piles 



d by GoOg £ 



PBOOBESS OF THE WORKS. 1839—1845. 



37 



througli the hard bed of gravel which overlies the clay, after they 
had been got down to that stratum with comparative ease by the 
use of the plan mentioned ; this gravel being of such compactness 

as to sliakc the piles very considerably, and screw-glands were 
fouiul necessary to prevent them splitting. Many of the ])iles liad 
to be withdrawn, and it was found on examination that the shoes 
had been displaced. To remedy this, the shoes were riveted on, 
in addition to the nails, and for the future tluj piles were ordered 
longer than absolutely required, to allow for re-heading. 

A twenty-five horse engine with pumps was at this time making 
in England, but it was found that at the back of No. I dam, where 
the engine was to be fixed, there was a running tpiicksand ; it 
])ecante necessary, in consequence, to extend the dam all round, in 
order to ke( p the shifting sand in its proper position. 

It having been arranged that Nos. 2 and 4 dams should be 
commenced the following spring, the requisite iron and timber was 
ordered immediately, as well as eighty pile engines. 

An ice-breaker or dolphin was also constructed during the 
latter part of the autumn, a little above the site for No. 2 dam, or 
that for the tower nearest the Pesth shore ; this dolphin, which 
served as a protection against tlie kt, rafts, &c., was constnicted 
at this time, so that a means might be afiforded of judging of the 
actual force of the ice during the winter ensuing ; and the event 
proved that its construction was most fortunate, as the winter of 
1840-41 was unusually severe. 

After the excavation of the gravel as detafled above, from 1^ to 
2 daysr sufficed to drive the bay -piles : the gravel was dredged out 
to within 5 or 6 feet of the clay ; and after the piles had been 
driven home, the operation of dredging out tlie gravel was con- 
tinued all round the dam, as well as at the returns, and the result 
proved most satisfactory. 

Some experiments were made with the day from Alt-Ofen, as 
to its capability for making good puddle, for filling in between 
the rows of piles, shown on the sections of the dams (Plates xiv. 
and XV., &c.). A specimen sunk in the Danube, without any 
admixture of gravel, soon got as soft as mud; while some that 
had been mixed with about a third clean gravel, had set quite solid. 

The piles for the dolphin above the site of No. 2 coffer-dam, 
drove veiy well ; the time of driving generally, including pitching. 
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was 1^ day. Several of them were driven 7 feet into the day 
and took day to get down, going at last ^ of an inch at a blow, 
with a I5*feet fall ; the oak piles could not be got down deeper 

than this, as they began tu split, and no iir piles long cnongh could 
'just then be obtained ; the piles drove nmch better and penetrattd 
deeper than those for No. 1 dam, in consequence of the gravel 
being of a very loose and yielding nature, whilst that at No. 1 
dam was almost as compact as rock, and gave as much trouble as 
the day itself. 

In the month of December the dolphin was finished, and no 

sooner was it completed than an extremely hard frost set in, and 
early in that nionth the Dnnuhe was covered with masses of floating 
ice, some of which struck it with tremendous force ; being, how- 
ever, well bolted together and secured in the strongest manner, iio 
damage was sustained. 

No. 1 coffer*dam was likewise not at all injured by the violence 
of the shocks, for, after the first day or two, the hind-ice, by 
extending some 10 or 15 feet further than the front of the dam, 
formed a complete protection against the floating ice in the river. 

The floating ice continued tu incrcuiic u\) to the 15th of 
Decem)>rr, when it became so dense as to cut oft' all communica- 
tiou with the dolphin until the ISth, when it became stationary 
(in consequence of tlie resistance of the land-ice) to about 10 feet 
beyond the dolphin. The ice in the middle of the river continued 
to move until the 21st, although almost imperceptibly, on which 
day a regular communication between the towns was fbimed over 
the ice. 

1841. The ice continued lirm until the 17tli of January, wheu, 
at about 3 o'clock p.m., it began to move in one unbroken sheet 
from the dolphin, where it had parted, to the Buda shore ; a few 
minutes aflterwards it began to move from side to side with 
tremendous violence. A stage, on which were three pile-engines 
for driving the piles on the upper })art of the dam, was carried 
away instantaneously by the enormous force of the ice, which 
came crashing on till it touched tlic outer row of piles of the 
dam, when, sifter a »cjuceze which tlirentened to smash every 
timber, it broke up into small pieces, which kept rising up as 
forced on by the pressure behind, and formed an embankment 
against the side of the dam. The whole ksted about 10 minutes 
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aud the first squeeze was the worst the dam had to contend 
with, but owing to the solidity of its construction, not the slightest ^ 
damage^if we except that to the small stage above mentioned 
— ^was sustained. 

A small space was always kept clear of ice, both round the 
dani ami dolphin ; as, m the event of the ice risinpr up perpen- 
dicularly, as bOiiietiiiies happens, the piles might be forced out, 
aud as much damage done iu that manner as by lateral pressure. 

The effect of the first pressure of ice on the dolphin was such 
as to create an apprehension that it would be entireij carried away ; 
before the ice yielded to the resistance of the ddphhi, it pressed it, 
as far as the eye could judge, about 18 indies out of the perpen- 
dicular, but as soon as the ice yielded it immediately recovered its 
upiight position ; and thus it continued, alternately being pressed 
and rcbomiding, for about 10 minutes, when a stoppage of the ice 
again took place. 

As soon as practicable, the dolphin was examined, and the piles 
found, owing probably to the precaution mentioned above, not to 
have risen in the least ; but that they had a lurch, or inclination 
towards the lower end and the Buda shore, of about one foot. 

The pressure of the ice seemed to act in a direction quite con- 
trary to cxpectatioTi, inasmuch as the line of greatest pressure was 
supposed to act in, or nearly, the direction of the current ; expe- 
rience, however, proved that, in this case, the supposition was 
incorrect, the pressure being much greater in a diagonal direction, 
and towards Buda ; and the reason appealed to be as follows. 

On the Buda side of the dolphin are many warm springs, which, 
during a frost, are scarcely felt, but which, acting in conjunction 
with the warm weather which had preceded the nioviiig oi the ice, 
tended materially to weaken tlie ice on that side ; and as the ice 
on the Pesth side, owing to the absence of springs, had stood quite 
firm, the effect of it in pushing the piles towards Buda will be 
perceived, the inclination towards that side being, indeed, much 
greater towards that side than down stream. When, however, 
owing to the fioods from Upper Austria, the ice moves, tiie contrary 
is the case, as the stream, after passing Margarethen Island, sets in 
towards Pesth. 

As the residt of this experience seemed to prove tliat the base of 
the doipiun was not wide enough iu proportion, piles were driven 
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aU round at an angle of three feet in ten, and bolted and secured 
in the strongest manner to the dolphin. 

On the 11th of March, the whole body of ioe began to more, 
and after progressing for about five minutes, came to a stand al)o?e 

the dolphin and No. 1 dam, the remainder of the river being quite 
clear as far as the Blocksburg : shortly afterwards, the ire again 
made a iiKn cment, and formed a heap four or five feet higher thaa 
the top of the piles. 

After the ice had got fairly in motion, and attained the velocity 
of the current, the noise and uproar of the immense masses; 
cracking and crashing against one another^ and against the dolphin 
and dam, was tremendous, and altogether formed a scene it would 
be difficult to describe ; sometimes a stoppage would take place, 
owing to the accumulation of ice between the dulpluii and the dam, 
which kept that above back, until a mass of ice, more rcscmbiiiig 
an island than anything else it can be compared to, would force 
everything before it, breaking up the large blodu accumulated at 
the dam into a thousand pieces. 

Considerable excitement prevailed at Buda, Pesth, and even st 
Vienna, owing to the different opinions as to whether the dolphiii 
was sufficiently powerful to resist the pressure it was subjected to, 
and heavy bets were laid on the issue. The result, however, was 
most satisfactory ; for, with the exception of the fender-piles, which 
were somewhat worn and damaged by the ice, not the slightest 
harm was done either to the dolj)hin or the dam. 

A few days previous to the breaking up of the ice, it became 
evident that a considerable washing away of the gravel, by the 
action of the current, had taken place on the two upper sides of 
the dolphin. It was considered advisable, therefore, to sink a 
quantity of rubble stone, the same as that afterwards used inside 
the piers, where the washing away had afterwards taken place, and 
the event proved that this precaution was necessary. 

On the 2Sth of March, 1B41, the staging for driving the piles 
for No. 2 dam was commenced, and on the 1st of May the first pile 
was pitched. The average time of driving, including pitching, &&, 
was about 1^ day to each pile; the timber was excellent, and 
drove well. 

'Jlie CTavel was taken out at the head of No. 1 dam, and the 
excavated space filled with good puddle to a deptii of 1 2 feet, and 
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the piles for the middle row were driven through the paddle into 
the clay. They drove well, averaging ahout one day to each pile, 
and were driven 6 or 7 feet into the clay. 

An engine-house, engine, and pumps wt re erected to clear the 
dam ui water; the site of the engine, and ])Ositi()ri of the sluices 
to let the water into the dam, whenever it should be iiecessarv, 
either from the pressure of the ice around, or from other causes, 
will he seen on reference to the front and end views of the dam. 
(Plates XII. and xiii.) 

In spite of the precaution of sinking a quantity of ruhble stone as 
mentioned above, the scouring action of the water round the 
dolphin still partially continued, and the gravel thus washed away 
was deposited by the action of the current at the lower end, where 
the water was in many places seven to ten feet shallower than 
before the dolphin was commenced ; to remedy this, a quantity of 
rock stone was brought to the spot in barges and sunk ; 1170 
yards cube were thus deposited at a cost of 2«. per yard. 

The quarries of Soskiit, Waitasen, and Mauthausen were pur- 
chased by the Baron Sina, and worked under the direction of 
English foremen. The granite obtained from the latter was of most 
excellent quality, and of great size, and although there was at first 
much trouble in working the quarry satisfactorily, partly o\\ ing to 
the jealousy which the Germans entertained of the English quarry- 
men, and partly from the confined space in which work had to be 
carried on ; yet as every stone got out enlarged the working space, 
this last objection soon disappeared. 

The quarry at Waitzen (being 1200 feet above the Danube) 
was got into excellent working ord( r before the autumn, and the 
stuiie found of very good quality and size ; and considering the 
pccxdiar situation of, and bad roads leading to and from this quarry, 
the price at which it was dehvered ou the works, viz.. Is. per cubic 
foot, was considered very cheap. 

The quarries at Soskiit were also during this year much 
extended and improved, and so arranged that an almost unlimited 
quantity could be obtained. 

Experiments were made by Mr. IHemey Clark at Pesth, in the 
autumn, on bricks furnished by \aiiOus makers, viz., from Stein- 
berger of Pesth, Cseeky of Ofen, and the Genunde of Alt- 
Ofen. Of these Steiuberger s stood A 1 ou the list of experiments 
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whose bricks were better made, and the day more uuifarm^ 
mixed than the other samples ; his pdce was 16 florins (32«.) per 
thousand, which was considerably higher than was expected ; the 
price eveutiially came down lo 12 fiurms (24*.) per thousand, and 
again rose in consequence oi the great demand to 15 florins (30«.)> 
wiiich was the price paid up to the kst; the size of these bricks 
was 12x6x^. 
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It was found by no means easy to obtain a suitable lime for 

hydi aulic pu I puses, almost all the samples slaking with great 
difficulty ; the Styrian liinc, in particulai*, would scarcely slake at all. 
'file common lime of the country slakes nearly the same as the 
£nglish, and is of good quality, as is proved by the buildings at 
Pesth, many of which are coated with it, and resist the effects of 
the atiuos])herc for many years. 

After cousideruble trouble and anxiety, an excellent lime-stone 
was eventually obtained from near Peterwarden, on the Servian 
frontier. It being feared that if the stone was burned, and ground 
on the spot, it would often be damaged and spoiled, in conse- 
quence of the distance it had to be conveyetl, \iz., by water, 
all against the stream, 200 miles to Pesth, Mr, Tieraey Clark 
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deU'iiiiuicd to have it biu'iicd on the works, m a flarc-kihi, and 
then reduced by an edge-stone mortar-niill. The district from 
which the most excellent lime-stone was procured belonged to a 
monastery; the abbot of which, heoiing it was to be used in 
building a national work, and one of so great advantage and 
utility to his country, caDed on Mr. T. Clark and expressed 
himself g:i'eatly pleased in bcinpr able to forwartl such an object, 
and w ould accept of no payment tor the stone ; the carriage 
therefore to PesUi was the <Hily expense until delivered on the 
ground. Several experiments were made with this lime to test 
its fitness for hydraulic purposes, and a mass of brick and rubble- 
work was prepared and laid under water ; after a short time it was 
taken up, when it was found that the mortar had set so hrmly that 
it was the hardest part of the mass. 

The piles at the lower end of No. 2 dam drove considerably 
harder than those at the upper ; but still the difference between 
the ciiiving of No. 1 and No. 2 was very great ; to give some idea 
of this, it may be mentioned that the number of piles damaged and 
re-drawn in the former was, on the average, about thirty«eight per 
cent, while in the latter it was about seven per cent. 

A twenty*five horse engine and pumps arrived in the autumn 
for t!u [»urpose of clearing No. 2 dam of water, and wuii iixed on 
the dolpiiin. (Plate xii.) 

1842. The last piles for both dams were pitched just before 
Christmas, and by the drd of January the puddle was got into No. I 
dam as high all round as the middle walings (Plates v. and vi.), 
when the frost put a stop to the operation. On the 10th of January 
the pumps were got to work, although with considerable difficulty, 
owing to the finost, and in eight hours the water in the dam was 
pumped out down to five feet below zero. As soon as practicable, 
a well was sunk down into the clay in order the better to keep 
the dam free of water. During the excavation, tht; reason wliy 
the piles drove so hard, when just about to enter the clay, became 
apparent. Immediately above the clay, and in such intimate 
connexion that it seemed ahnost to form a part of it, was found 
a thick crust of stone, from 6 to 12 inches, the surface of which 
was very in*egidar, but smooth, as if worn so by the attrition 
of the large gravel and stones in immediate contact with it. 

The pumps continued to work well in spite of the severe frost, 
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the little water which found its way into the dam had from 

6 to 7 degrees of wamitli (Jleaum.) ; this, when there was 
IC degrees of cold in the air, seemed not a little extraordinary, and 
is to be attributed to the fact that the leakage was mostly at the 
back of the dam, and in the same stratum as the wells at Pesth ; 
the water from which was always about 2 degrees wanner than 
that in the dam, whilst the water in the Danube, 10 feet below 
the surfiiee, wiis just about tVcf/uiu j)omt. 

By March, the whole of the gruuntl inside the dam had been 
excavated, and it was found that the superstratum of sand was 
of so soft and yielding a nature as to require to be entirely 
removed down to the stone-crust overlying the clay, and the 
excavated space tilled in with concrete. During the e\ca\aiiuiJ, 
it became apjpai'cut that the whole of the piles forming the inside 
row were more or less shattered at the bottom ; in consequence of 
which a fourth tier of walings was fixed all round the inside o£ 
the dam. 

The lirst pile for No. 3 dam, on the Buda side, was })itched 
on the 8th of April. The piles at first went tolerably easy ; but 
as the driving proceeded they took six or seven days to get down ; 
and in consequence of the great time requisite to drive them 
home, 5 feet was settled on as the depth to which they should he 
driven into the clay in futnre. 

From the fii'st it was feared that this No. d dam would 
prove a source of great difficulty and annoyance, and the result 
fully jnstified the expectation. As the driving proceeded, the 
piles went with even greater difficulty than at first; often the 
opei'ation took from twelve to fourteen ilays to each pile, which in 
many cases broke olf short in the ground, and could not be with- 
drawn. To remedy this, tlie gravel was dredged out to the lowest 
practicable depth ; and where the piles had broken off, or were 
othmrise considerably damaged, a second row was driven 
immediately bchiiid the first. 

The first pile for No. 4 dam was pitched on the 12th of May, 
lb42. The piles for the most part drove very well : the excava* 
tion was at the same time proceeded with. About 30,000 yardi 
cube were necessary to be excavated firom this dam. 

Travullinp: crabs anil framework w cie erected over Xos. 1 and 2 
dams. Ou the 24th of August, 1842, the first stone was laid by 
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tbe AichdidLe Palatine, representing His Imperial Majesty of 

Austria. 

On this occasion the Archduke Palatine invited the principal 
magnates of Hmigary to dine with him previous to laying the 
foundation-stone ; and Mr. T. Ckurk had the honour of being one 
of his guests. After the ceremony of the dinner, Field Marshal 
the Archduke Charles presented to Mr. Clark, in the name of his 
Imperial Majesty Ferdinand the First, Emperor of Austria and 
King of Hungary, a magnificent gold box, set with brilliants. In 
the centre of the lid was the initial F., in brilliants, surmoonted 
by a wreath of the same, with large brilliants at each comer. The 
cortege then left the imperial pal; i re, with an escort of the military, 
for the Cofferdam No. 1, a most imposmg sight, from the variety 
of the rich costume of the magnates. 



TBANSLATION OP THE DOCUMENT, IN THE HXmGARIAN LAKGUAG^ PUT 
INTO THE FOUNDATION STONE OF FJBSTH SUSFENSIOK SmDOE, ON 
THE 24th OF AUGUST, 1842. 

The idea of connecting the shores of the Danube between the towiLs iiuda 
and Pesth by a [)crma!ient bridge was l)rouglit forward by Count Stephen 
Sz^henyi : at iir-t , in a private circle of some inliabitants of those towns 
and of the kingdom, alterwards before a society under tlie title of the ''Buda- 
Pesth Bridge Soriety and he began to collect tlie data serving for this 
purpose. With the same intention he, together with Count George Andraarjr, 
visited En^and in the year 1 832, and they published^ on their return, the 
information gained there, togetlier with their own opinions, under the title of 
" lleport of Count George Andrasy and Count Stephen Szechenyi, made to 
the Buda-Festh Bridge Society on their return from abroad. Presburg, 1833/' 
The sabject^ thus ripened and prepaied, was at last brongbt before the Diet 
assembled at that time; when, it having been supported hj his Imperial 
Boyal Highness the Hereditary Aichdoke of Austria, Joseph Anthony John, 
the beloved respected' Palatine and Governor of Hungary, and by the 
assembled States of the Bealm, the xxvi. law-article (act) of the year 1836, 
was, with the sanction of his gloriously-reigning Apostolic Majesty King of 
Hungary, Ferdinand the Fifth, passed, by which act the erection of a per- 
manent bridge between Buda and Pesth, through the medium of a share- 
holders' company, ^\ as granted ; and for the realisation of tlie object, an imperial 
committee was appointed. Acting on this Jnw — one of a new kind aiming at 
the benefit and ornament of the country — the Baron Simon George Sina 
made the proposition to build a suspension chain-bridge between Buda and 
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Pesth, at the exfmx of a ahaieholden' conq^j, to be fonned bj lank, aoi 
aocordiiig to tbe design and under the direction of the English artist 
Mr. WiDiaan Tiemey dark^ and he dosed a contract on this subject witii the 
Diet Committee on the 27th of Septemberj 1838, which contract was after- 
wards declared valid by the xxxix. article of 1840. The works, in consequence 
thereof, were begun abuul the end of October, 1839, have since that time 
proceeded without interruption, aud 

THE FOUKDATION^BTOKB 

of this sospeiiBion bridge has, with the usual ceremonies, and in the presence 
of a numerous assemblage, been most kindly laid this day, the 24ih ol 

August j 1842, under the paternal reign of liis glorious Majesty Eerdinaad the 
First, Kuiperor of Austria, as King of Hungary the Fifth of his name, by his 
Imperial llii,linoss Charles Lewis John Joseph Lawrence, hereditan ^Vrch- 
(liikp of Austria, Kniijlit of the Goldtii Fleece, Grand Cross of the 
Military Order of Maria Theresa, and first-class kiiiglit of scvurai oilier 
illustrious orders. Governor and Captain-Geneml of Bohemia, Imperial Field- 
Marshal-General, Proprietor of one Infantry and one Laneer Utgiuient, as 
representative of the highest person of his Imjicrial Eeigning Majesty, most 
graciously appointed for tliis purjiosr. In remembrance whereof, this docu- 
ment and different coins of liis Imperial Reigning Maj^j Ferdinand the 
First, Emperor of Austria, as King of Hungary fifth of his name, have beea 
put into the foundation stone. 

The document had been signed bj his Majesty the Emperor of Austria and 
King of Hungary, Ferdinand; and it was signed on the spot by the 
Archduke Charles, Archduke Joseph^ Palatine of Hungary> the Archduchess 
Maria Dorothea, Prince Joseph, and Princess Blisabeth, the present high 
dignitaries of Hungary, Count Stephen Si^chenyi, Baron George Sina, Baron 
John Sina, some chief magistrates of the counl^ of Pesth, the prindpai 
engineer, William Ttemey Cbik, the General Secretary of the Bnda-Pesth 
Suspension Bridge Company, Anthony Tasner, and some other present 
persons. 



In pursuance of the plan agreed on, the dredging for No. 8 
dam was carried on to the average depth of 44 feet from the 
top of the outer row of piles, leaving about 10 feet of gravel to 
drive through, and extra piles were driven where the gravel found 
its way between the piles, as well as where it was known the piles 
were not driven to the proper depth, or were; broken or otherwise 
injured. As the gravel was dredged out to the above depth, the 
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inner and middle rows were driven, and a great part of them got 
down as wa*^ supposed to the requisite depth. 

The work was carried on in the above manner until the 7th of 
November, when from the appearance of severaL piles which were 
pnlled up, and from other causes, it became apparent that the outer 
row (Plate xv.) was in a much worse state than had been expected, 
and was almost a matter of certainty, that tlic>sc piles which had taken 
10 or 12 days to get down, were not dhven to the proper depth 
by at least three or four feet, havmg upset or lost their points to 
that extent. There was likewise every reason to believe that many 
of them were broken or dangerously crippled ; added to this, the 
Danube was risinfj, and at the late time of the year with winter 
rapidly approaching, the general appearance of the dam was 
anythmg but satisfiMstoiy. 

Upon mature consideration, the only course appeared to be to 
drive a much greater number of piles than was at first calculated 
upon, and another complete row of piles w as dnven all round at 
intervals of 15 inches apart, and in some cases double and triple 
piles were driven durmg the progress of the dredgmg. At the 
oommenc^ent of the driving, a few were got down to the depth 
of 57 or 58 feet, being from three to four feet in the clay ; but as 
the gravel began to get compressed, nian v of them would not pene- 
trate more than 54 or 55 feet, the sharp augular gravel, overlying the 
day, i^peanng to be compressed into a substance as hard as rock. 

The piles ii^ No. 4 coffer-dam drove far better, and the making 
of this dam was, in comparison, easy to No. 3 ; a wharf was made, 
and two cranes erected before the winter. Durincr the process of 
puddling, however, between the hrst and inner rows of piles, a 
large piece of rock was found imbedded in the space between 
them, which it veiy nearly filled up, and precluded tiie driving of 
the middle row at that part. Nothing therefore remained but to 
fill in between the two rows with puddle. Before the magnitude 
of the rock was ascertained, every expedient was resorted to to get 
it up, but without the slightest success. 

After the fourth course of stone was laid in No. 1 dam, bringing 
it up to zero, the ice put a stop to further progress, and the 
water was let in by the sluices shown in the views of the (hun, in 
order to cquahse the pressure within and without. In No. 2 dam, 
on the contrary, the ice not being nearly so massive, the pressure 
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against the dam was not so great, and the maaomy was 
continued. 

During the winter the excavation for No. 4 dam was can i( d on, 
and the liaiuing for tlie travellers erected. This dam was idmost 
water-tight, the only spot where any leak was apparent being close 
to the large mass of rock above mentioned ; however, by fixing a 
fourth tier of walings as low as possible, and by the greatest care 
being tukcu to render tluit part as secure as possible by means of 
extra braces, &c., this leak was made of very little importance. 

1843. The water rose very considerably during the winter and 
earlier part of the spring, and by washing away the bank where it 
came in contact with the piles, soon formed a passage large enough 
to fill the dam ; this was remedied in a temporal} manner by 
continuing the outer row of piles suiiie distance into the hank, 
lilliug-iu and backing-up the space outside with puddle; and to 
guard against anything of the kind for the future, when a leak 
might be of more consequence, half timber bay-pUeB were driven 
to fill up the space between the gauge-piles at the back of the 
dam, and then backed up with clay, so a^ completely to close the dam. 
A small high-pressure engine and pumps were erected to clear 
this dam of water, and worked well. 

The water rose very considerably in the months of June and 
July, and attained the height of 14 feet 5 in. above zero, with a 
tremendous current. The ])umps kept the water down in No. 2 
dam, with the exception of one day ; but in Nos. 1 and 4, the 
leakage greatly exceeded the power of the pumps, and the works 
were at a stand-still for some days. The current is always veiy 
rapid in the Danube, generally fix>m 6 to 7 miles per hour. 

This rise in the water threw No. 3 dam very much back, a great 
i^uautity of mud and silt being deposited in it, between the outer 
and middle rows of piles, owing to the Danube flowing over those 
two rows ; this stopped the dredging to a considerable extent, and 
caused a great loss of time in finishing this troublesome dam. 

The lower granite quarry at ^laiithausen was also conipletely 
under water, and stopped work for some time ; the loading- wharf 
was also under water, and prevented some stone which was greatly 
required being sent. This rise of the water, to be attributed to 
the melting of the snow on the mountains of Upper Austria, caused 
many serious acciilcnu irom some of the large country boats 
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breaking loose, and, besides doing other daninge, carrying away 
part, of the bridge f)f boats. Several market -boats were also upset, 
in one of which from seventeen to twenty persons perished. 

In the course of the snmmer, three floods took place, causing 
considerable hindrance ; and each time, depositing a quantity of 
silt and nnul in Nos. 3 and 4 Hnins. 

Mr. Tierncy Clark prorerdrd to Pesth in the autunui of this 
year, and endeavoured, without suceess, to get an examination 
made of the state of the piles in the No. 3 dam ; owing to the great 
depth of water, 50 feet, and the situation of the piles, the ordi- 
nary diving-belh eonld not be nsed. Some of the most experienced 
divei's were sent for from the swimming-sehool, but, after several 
trials, they gave up the attempt, finding that they coidd not descend 
more than 25 feet; the pressure then being just supportable; 
accordingly, a diving-dress was ordered from England, and proved 
of the greatest utility throughout the work. 

The first stone for No 1 pier was laid by Mr. Tiemey Clark 
on the 22nd of ?^optx3mber. 

During his stay at Pesth, Mr. Clark made a trial of two cast* 
iron beams for the roadway. They were made at Pesth, at the 
Walz-Muhle, a small foundry established by Count Szechenyi, and 
were submitted to the test of five tons, susj)euded iu the centre ; 
when the deflection, arising from the defective preparation of the 
iron, was so great as to destroy its elasticity ; rendering the beams 
cast of such metal useless for the purposes intended. The pattern 
was then altered bv increasing the depth to make up for the want 
of strength in the iron, and further improved by the addition of an 
admixture old scrap iron This third beam was then tested 
with the same weight as the others, and the deflection found to be 
not more than one half of the latter. This result, however, was 
attained by the addition of 5 cwt. to the weight of the beam : 
this was considered strong enough for all purposes. A great advan- 
tage resulted from this trial, inasmuch as it proved that the beams 
could be made in Hungary ; whereas it was before feared they would 
have to be cast in England — ^a serious addition to time and expense. 

On Mr. Clark's return to England, his first attention was given 
to providf for the manufacture of the chains. This very imporiant 
part of the undertaking was performed by Messrs. Howard & 
Ravenhill of Rotherhithe. 
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No. I pier hm\ by this time — namely, the date of Mr. Cliirk'^ 
leaving, in the beginning of October — been raised about 20 feet 
in height, and might have been raised considerably higher had 
there been a better supply of granite, which was in j)art prevented 
by tilt' unfortunate circumstance of several vessels, liaving on 
board granite for the back of tlie fixture-pier, getting aground, aod 
much time was in this manner lost. 

No. 2 pier was raised still more, namely, about 21 feet 
high ; the workmansliip, equally with that of No. 1, being most 
excellent. 

Na 3 cotler-dam, which under ordinary circumstances might 
have been finished by the autumn of this year, still gave a great 
deal of annoyance and trouble. All the gauge-piles were found to 
be in good condition, and many of them 6 to 7 feet in the 
clay ; but tlic' inner row was found sadly defective, and, allliouuh 
the dredp^ini^ was carried on to tlic lowest practicable depth, still 
continued to drive with great diiticulty, as above the clay there 
was, in addition to the gravel, a hard slaty incrustation, through 
which the piles had to be driven ; and this, added to the great 
depth of water, formed an obstacle which was only o\ercome 
by the most unceasing exertions and by untiring energy and 
perseverance. In addition to the above-mentioned sounces of 
difficulty, when the water rose the dredging had to be discon- 
tinued ; and when it subsided, left a quantity of silt and gravel hi 
the dam, and no sooner had this been cleared away than another 
flood rose producing the same results, and this happened three 
times. Another evil arising from the high water was, the washing 
away of the gravel round the outer row of piles ; this, however, 
was remedied by throwing in a great (|iiantity of rubble-stone and 
also bags of clay all round the diun, in ordi r to keep the piles 
upright against the great weight of the mass of puddle between 
the rows. (See Plates ix. and x.) 

The winter of 1843-1844 was fortunately mild; neverthdess 
it was considered expedient to load the piles of No. 3 dam with 
blocks of stone, to prevent any tendency to tlotation consequent 
on the washing away of the gravt l, as detailed above. In the 
following spring, the pumping-out of No. dam w as commenced. 
This succeeded better than was expected, though several leaks 
occurred, and also a blow of fine sand, which caused the puddle 
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betwicn the piles to sink down cx)nsiderably. The eiigiuc aiid 
piunps used lor this dam were taken from No. 1. 

1844. Mr. Clark arrived at Festh in September, and in his 
report to the fiaron G. S. Sina mentions the following progress 
as having taken place in the works since October, 1843. 

No. I pier had been raised 18 feet since the last nutiimn ; 
and confident expectations were entertained that, if the weather 
proved favourable, the pier might be raised up to the level of^ the 
roadway in the course of the season. 

No. 2 pier had been raised about 21 feet since the last report. 
The materials and workmanship of both piers first-rate. 

The whole of the season had been very unfavijurable, from the 
constant high state of the water, for finishing No, 3 coffer-dam. 
Mr. Clark, on examination of the piles, found them generally in a 
* very crippled state, and additional piles had to be driven, and 
extra bracings fixed for their support. This bracing being carried 
round most part of the dam, added considerably to its stability. 
The completion of the dam, however, had been delayed for some 
time owing to the.sediment under the puddle running out between 
the defective piles into the dam. This occurred several times, 
each time bringing with it the sand that remained under the 
puddle, and which could not be entirely dredged out, as well as 
some of the puddle itself; and as this had to be cleared away 
each time before fresh operations could be commenced, this of 
course was a source of considerable delay ; but when free from 
these accidents, the daiu was so nearly water-tight^ that a small 
hand-pump was sufficient to keep it dry. 

The accident which occurred to No. 4 dam, as before mentioned, 
during the last autumn, had been repaired at a comparatively 
small expense, and made perfectly secure, and the masonry within 
raised 15 feet. 

The Count Andrasy sent, wliile Mr. Clark was at Pesth, two 
roadway beams, cast from his own foundiy, according to a pattern 
furnished him. These beams were subjected to the required test, 
and stood it extremely well ; and at the request of the Count one 

was broken by a weight of fifteen tons suspended from its centre, 
the distance apart of the bearnigs being 20 feet 0^ inches. Some 
air-holes existed at the point of fracture, or probably it would 
have stood a much greater weight, as the iron was most excellent. 

K 8 
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Mr. Ciark also iua<le several expeniueuts upon u-on-bars, fur- 
nished him by various parties in Austria. The bars were sand 
castings, one inch s(|iiiire, English measure, and three feet distance 
betwee n the bearings. Those from a foundry belonging to Baron 
IlothscliiUl, Count Aiidrasy's, and a specimen from the flouv-mill 
established, like many other things of great utility, by Count 
Sz^henyi, were found to be the best, the mean of the three ei* 
periments being 917*90 lb. per square inch. 



ElLPEiilMENTS ON THE STRENGTH OF CABT-IBON BAfia 

lb. 

7 bars from the Flour-Mill, od the average, broke with 867*81 

2 Coneordial 744-57 

4 From the Foundry of Baron Rothaehild (plaued) . 1181*3423 

8 From ditto ditto (Mod-eattiogs) 961*18 

8 From Hoffman Brothers 702'58 

2 From Coiuit Andrasy ..... 904*08 

26 fizperimcnte. 



The piles for No. 3 dam continued to be driven where the dam 
was defective, on the fiuda aide, and the puddle to be rammed 
down by driving a piece of timber 30 to 40 feet into it: this 

piaii was found exceedingly good. On the 4th of October the dam 
was pumped out, and the 7lli and bth tiers of waiaigs tiiiisiii'd ; 
but, on the i2th» a leak broke out in the old place, on the Budi 
side, but after running for a few minutes, the puddle settled down, 
and stopped it agam. On the next day it again broke out with 
great violence, and although the sluices w ere inimediaLcIy opened, 
a great (quantity of puddle came in before the dam could be filled, 
the Danube being rather low at the time, and the sluioes half out 
of water. After driving a pile in the defective place, and making 
good the puddle, the water was again pumped out, and the dam 
remained tolerably tight till the 1 7th, wlien a serious leak n^dm 
broke out in the same place; the water, however, this time, came 
in quite clear, without bringing any admixture of sand or puddle 
along with it, there being no appearance of its stopping. The 
sluices were again opened, and the dam filled, after which the dsjf 
was driven down as before, and two piles driven behind the outer 
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row, there being no appeamncc of any defect in the inner row where 
the water came in. 

One of the long shc( tin*/ piles was also driven at the upper eniJ 
of the dam ; it went tolerably well till within about two feet of the 
day, when it could be driven only a quarter of an inch at a blow, 
with a 20*feet fall, and when within a few inches of the clay, ceased 
going at all, and split at the top. 

On the 18th the engines were again started, and on getting out 
the water sutticiently low, one of the sAorf sheeting piles was driven 
at the side of the dam with a large wooden monkey, weighing a 
ton and a half, and found to go perceptibly better than the long 
one. When the point was one foot in the clay, it went three-eighths 
of an inch, with a 1 5 -feet fall; tliis pile was got 3 feet 10 inches 
into the clay, and would have gone further, had not the upper part 
been crippled. This experiment showed the great advantage of 
this mode of driving short sheetuig piles, instead of driving long 
ones, in the usual manner. 

Owing to the sluices being half otit of water when the dam 
(Plate XV.) was filled on the 13th, they were rendered compa- 
ratively useless, and had the leak been of more serious character, 
the consequences might have proved very disastrous ; and as there 
was a probability of the Danube falling still lower, or even of 
having the shiices above \vater, some remedy was necessary ; llie 
following plan was therefore adopted :— 

A few piles were driven at the lower end of the dam, and the 
space they enclosed filled in with puddle to the depth of about 
9 feet, so as to form a water-tight bottom above the nibble, and 
an open box with a loose bottom sunk some distance into it, and 
on this the sluice was fixed. This box was screwed doMrn upon the 
paddle by jacks, to prevent the pressure of the water outside from 
blowing it up. 

Two borings were made on the side of this dam at those 
pouits where the piles drove with such difficulty, and it was found 
in both instances, that the common gravel continued to within 
about two feet of the cky, where a layer of gravel was found, so 
hard that it was with the utmost difficulty that the auger could 
penetrate through it. This stratum seemed to be a kind of 
conglomerate or natural concrete. 

As above mentioned, to prevent fiotation, the dam was 
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loaded in the autumn with stone, leaving interstices between 
the stones by which the puddle might be renewed in case 
of need ; the quantity of stone thus deposited on the dam was 

about 800 tons. 

1645. In the lolluwiug January the water having been, with 
some trouble, pumped out of the dam, an examination of the piles 
was made, and some few, which appeared broken or othowiae 
damaged, were re-drawn, and after getting up two from the loww, 
and three from the u|>|>cr end of the djini, it was foniul that thoy 
had a/l lost their shoes, and to have their points staved up about 
18 inches. 

As the majority of the piles drawn since beginning to drive the 
sheet piling were found to be sound with the exception of their 

points, it was supposed that the seats of the shoes might be too 
t»maU ; some large, old, heavy shoes, with the seats 6 in. by 12 io., 
and weighing 110 lb. each, were altered so as to give them a 
blunter but stronger form, the sides of the shoe being rather 
convex ; these were then tried, but after being driven within one 
or two feet of th(^ clay, they were found to upset and give way as 
much a.s the otliers. 

One of the piles on the Buda side of the dam was also drawn 
and found to have lost 9 feet, the stump having split all to pieces; 
yet this pile went regularly one inch every three blows for tfae 
last C or 7 feet. 

Serious apprchensious were now entert^iincd as to whether 
of the piles had gone down to the requisite depth, and to set this 
at rest, the pile No. 4 on the Pesth side of the dam being, in tbe 
opinion of all on the spot the best, was drawn ; however, it 
ap])f'arcd that this was very little better than the rest, being fouuil 
to be no less than 4 feet 9 inches short, the points of the 
stump having penetrated about 15 inches into the clay, as a 
small porticm was found between the crevices. 

Two of the best pieces of tunberin the yard were now prepared, 
as a last trial of the possibility of driving the sheet-piling through 
tiic existing gravel into the day. Tlies(? piles were shod with a 
strcmg cast-iron shoe or socket, with a driving-seat nearly equal to 
the enthre cross section of the timber. One of these was driven 
until apparently 8 inches in the clay ; on being drawn, its shoe 
was found gone, but the point upset about 2 inches uni) , btai^: 
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in other respects quite perfect ; the other pile, shod at the ^uH-end, 
was drawn when apparently 16 inches in the clayj when it 
began to split badly at the top, and found be quite perfect at 

the yyoint although the shoe was gone ; showing the great difference 
in the gravel as to density and compactness. 

As soon after the above particulars as the ice would permit, a well 
was sunk in the middle of the dam ; at first, fine angular gravel 
continued without intermission until within about two feet of the 
clay, when a stratum of a coarser kind made its appearance, but 
even this was not particularly hard ; but just before coming 
to the clay a quantity of Hat, round stones, of about 15 or 18 
inches diameter made their appearance, forming a pretty evident 
reason why the points of the piles were so damaged. The clay 
itself was found extremel) hard and compact, and gave promise of 
a most excellent foundation, iu case the ditticuity ot driving the 
piles was surmounted. 

The severe frost (9"" to 10* Reaum.) which now succeeded, 
put a stop for a time to further operations; the whole dam 
being one mass of ice, piothiccd a most strange and picturesque 
appearance, every pile and beam being ako encrusted thickl)^^ with 
ice, and covered with icicles of the most fantastic shapes, which 
formed as the water left them. 

As soon as the weather permitted, a plan which had been tmder 
consideration iui some time was adopted, ma., of di ivuig hall piles 
(8" X 15" or 17") by a ringing enf^ine or monkey, of five cwt., 
the jar caused by which was so Uttie, that the dam could be kept 
clear of water during the operation, which was found quite 
impossible during the driving of the large piles ; this plan 
possessed the additional aiKaiitage of allowing the middle space 
to be excavated dming the driving, and then filled in with 
rubble the requisite height ; by this means, also, the gravel coidd 
be moved in short lengths, and otherwise loosened so as to facih- 
tatethe descent of the piles. 

The first piece of rubble-work was laid on the 3rd of March, by 
the Count Szechenyi, on the solid clay, and 220 men were kept 
constantly at work at this dam alone. 

The plan adopted in driving the sheet piling to the dam was 
as follows : — ^The ground was removed about four feet deep, before 
a bay of piles was pitched ; they were then driven as far as they 
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would go, abuut tiuee ur lour feet, wlitiu the waliug was fixed 
and strutted, and as inucli more of the gravel taken out, as left the 
points of the piles 18 inches or 2 feet in. (Plate xv.) A man was 
then employed with a kind of crowbar, with a spear-shaped head, 
about four mches biuud, to .stir up and loosen the gravel opposite 
tiie pile which was being driven ; and in this manner the whole 
bay was got down to within a foot or 16 inches of the clay, when 
more of the gravel was taken out to allow of the lowest waling 
beuig fixed and properly braced, by the raking diagonal strata, up 
to the tier above them. After this waling had been btriured, the 
gravel was further loosened, and the pile drivcu until it had 
penetrated from 9 inches to 2 feet G inches, and in some cases 
3 feet in the clay. About two bays in length and one-and-a-half in 
breadth, were then cleared for building, and the nibble, composed 
of excellervt soft gritstone, was then laid on the solid clay, aud 
well grouted in. 

In Mr. Clark's Report, dated from Festh, whither he arrived in 
the beginning of August, to the Baron S. G. Sina, he gave the 

following account of progress made since last year : — 

No. 1 pi(T was raised ^vithin two courses of stone of the carriage- 
way, or tiiiished height, and a lai'ge portion of stonework was ou 
the ground ready dressed for its completion. — Plate xxiii., &c. 

No. 2 pier was raised considerably above the coffer-dam» and 
within one couise of the level of the carriage-way. — ^Pbtea xvi. 
and xvii., &c. 

No. 3 dam was, by the continued perseverance of Messrs. 
Adam Clarke and Teasdale, the senior and second clerks of the 
works, finished. The third course of stone was set, and the first 
five courses were expected to be finished before the winter closed 

in. All the Mien were pi at work till ten o'clock at night, and 
one gang all niglit, to uidoad the stone ready for the next day — a 
course productive of much saving in tune, and but little additional 
expense. 

No. 4 pier was also in a very satisfactory state, and confident 
hopes were entertained that l)y the next year the same progress 
would be made as by No. 1 in the present. 

The whiter of 1 b45-() was more remarkable at Pesth for the 
unusually foggy and rainy weather which prevailed than for severe 
frosty and, in consequence, little progress was made during the 
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depth of the season, it not being possible to work more than eight 
hours per day. The first piece of granite parapet was finished in 
January ; the cost of this first piece was 5/. ISs. 9^., and, being 
fifteen feet long, nearly 8*. per nmiiing tout. The expense, how- 
ever, was mucli heightened by the bad weather, and by being 
worked by day-work : subsequently the cost of granite, including 
all expenses, was three fiorins » 69. per cubio foot. 

The water stood nnoommonly high during the winter and early 
})art of the spring; on the average, 14 ft. 2 in. above zero, but 
with very little ice. During the continuance of the high water, 
the 4anis were kept constantly full by means of the sluices. 

As before stated, the chains were made by Messrs. Howard & 
KavenhiD, of Rotherhithe, and cost 21/. per ton, exelusiire of 
freight, &c. Ciauges were made by Messrs. Tronghton & Siunns, 
in order to insure the greatest accuracy ; the dimensions of the 
links, and their form, will be seen on reference to Plate xx. c, the 
retaining link and bar at Plate xxv. Machinery such as had never 
been in use before had to be made, for the manipulation of the 
chains, all ot wliieti was patented, as well as the manner of ionning 
the links in the rough, which was quite new, and, in addition to 
being the best and most perfect mode, was by far the most 
economical. 

The first deUvery took place before the 2nd of October, 1846, 

accordiiiir to the contmct, and weekly shipments of about 15 tons 
took place, untd the completion of the contraet. Tiie manulacturc 
of the chains took place in the following order, viz. : — 

• 

1. The four bottom tunnd chains ^latexxiii.) 

Z, The foor curved links for xetaining piers (Plate xxau) 

3. The four curved links for towers (Plate xxi.) 

4. The two top chains complete (Plate xi.) 

5. The two botioiii ciuuii:^ (Plate xi.) 

The bed-plates and roller earriages (Plate xxi.) were made by 
Messrs. Hunter & English, of Bow, at a cost of 30U0/. The 
blocks for hoisting the chains were manufactured by Messrs. 
Haney, of the Hayle Foundry, Cornwall, and cost 750/. These 
blocks were the largest ever made, atid the deluiis of their 
construetion will be seen on reference to Plat^ XXII. 

Mr« Tierney Clark arrived at Pesth in July, and, in his annual 
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Report, gives the foliowiug account of the progress made siiice 
last year : — 

No. 1 pier was completed so far as to be ready for the stone 
work for fixing the bed-plates at the head of the ])ier (Plate xxui.), 
and the stones for thftt purpose were being ((uarrieti. 

No. 4 pier was very ueariy as forward as No. 1 , and would be 
ready at the end of the season to receive the bed-phites and roller 
carriages, as well as the retaining plates, so that the chains might 
be fixed in the pier, as shown in Plate xxi., in readiness for their 
conuectiou with tlie main t liains. 

No. 2 pier was iitiished to the height of the roadway, and both 
the granite plinths for forming the opening of the archway were 
set, as well as one course of stone above, and the last lift of the 
scaffolding (see Plates xii. and xiii.) was fixed at . its proj)cr 
height. 

No. 3 pier had bee n raised 49 feet since the layiog of the 
foundation on the 0th of July last year ; there was, however, a 
great deal of masonry to be done on this pier before it would he 

ready for the reception of tlie roller carriages, and Mr. Clark jxave 
instructions for the employiiieiit of more hard stone masons on 
this pier, and more granite masons were sent for irom Italy. 

The next point of serious consideration was the safest and most 
expeditious manner of hoisting the chains, and it is necessary to 
state that they were the heaviest ever attempted to l)c raised ; the 
total weight oi tiie centre chains alone, inckiduig tension-rutis ami 
blocks, exceeded 7940 cwts. «> 440 tons. This weight will give 
some idea of the enormous strength necessary to be possessed by 
the machinery, as well as the necessity of having all parts of the 
very best nmterials and workmanship, 'l ln .Nhafts and wheels to 
make the neeessary connection with the 2r)-horse engine, for 
winding np the chain full from the blocks, were made iu 
Austria, but the chain fall itself, and blocks, were obliged to he 
made in England, and, as before stated, were manufiM)tured hy 
Messrs. Harvey. 

The roadway beams and cantilevers were put in hand in the 
latter part of the autumn of this year, at the " Wak Muhle," and 
cost 12 florins per Vienna cwt. 

The foundation for the wing-walls to the fixture ])iers was 
completed before the winter set in. Considerable difficulty was 
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experienced dose to the dam piles outside, owing to the mud, &c., 
extending nearly down to the day» it having filled in after the 
dredging for driving the piles there. (See Plate xxxn.) The 

season was very favourable for the c<)nii)lction of this wall. The 
depth of it averaged about 20 feet from the surface of the ground, 
except in that part where the mud, &c., had been deposited by the 
dredging, and the depth in this place, vis., dose to the piles, was * 
about 32 or 33 feet. 

1847. The winter was a mild and very favourable one, and 
during its continuance the foundations lor the wing walls on 
the Buda side were got in, and made rapid progress. As the 
inhabitants of Pesth, Buda, and indeed the whole country, were 
most anxious and impatient to push the progress of the work ijo 
the speediest completion posj^iljle, arrangcnicnta were made to 
meet this end. Before this period, night-work had, as far as 
possible, been avoided, and, iu consequence, as the working space 
on Nos. 2 and 3 piers was so contracted, a limited number only of 
men could be employed on them, and the time of the setting 
machines u;ls pretty nearly divided between Uftwff the stone, and 
setting it when raised ; and, m order to enable the setters to be 
constant^ occupied with theur proper work, instead of being half 
theur tune in raising, the following plan was adopted with great 
success. The entire day was devoted to setting, and the night to 
lifting the stone, of course by separate gangs ; and to prevent the 
blocking up of the working space by the quantity of stone, stages 
were erected over the pier at different heights, on which the stone 
was deposited during the night, and by these means the surfoce of 
the course in work was always kept free from incumbrance. 

Dining this time a boring machine was being made at Pcsth, 
for tlie purpose of boring out the recesses into which the rctaiuiiig 
bars fitted (see Plate xxiv.), after the plates had been perma- 
nently fixed in their places, so as to insure the greatest possible 
accuracy. 

The following work had been done, by the date of Mr. Clark's 
Report in September, 1847 : — 

No 1 retaining pier was fimshed, with the exception of the toll- 
houses and parapet walls. The stone for the toll-houses and 

pedestals was m part on the works, and the greater part of the 
granite for the parapet wails was alrcatly worked ready for setting. 
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This pier miglit have been (juite tinished by this time, but, as tlie 
other piers required all the attention and despatch possible, this 
part of the work was not pushed. The retaining plates were fizied 
and ready to receivr tlio chains. 

No. 2 pier was tinishid ready for receiving the chains, the 
masonry being raised U> the level of the rolh^r carriages, which 
were in the yard, and preparations being made for hxing them. 

No. 3 was in so forward a state, by means of the great exertion 
that had been made, that in about a month it would be ready to 
receive the roller can ingi's, which were in readmtss. 

No. 4 pier was in the same state of forwardness as No. 1, the 
roller carriages were fixed, as well as the retaining plates, and the 
wing walls were in progress. 

A gicat (quantity of larch timber for the platform had arrived 
trom the Styrian mouutaius, and was being prepared and dressed 
up lor that purpose. 

About 530 tons of hnks and bolts had been delivered* and 
another cargo expected shortly ; about 79 cast-iron beams were in 

the yai'd, and la ]^rogress of being tested and rx inmird. 

Preparations were bcuig made for raising the chains beiwecn 
Nos. 1 and 2 piers. The steam engine was fixed, and all other 
arrangements made for commencing operaliotts as aoon as the 
curved links, blocks, and falls arrived from England. 

In order to arrive at the real average weight of the larch timber 
for the platform, 31 pieces uf different scantlings and lengths were 
picked out, from 40 to 00 feet ; these pieces were then carefully 
cubed and weighed, and the exact average weight per foot cube, was 
found to be 38*65 lb. The average weight of the white iir for the 
foot-path and nosing was 25 I lb. per foot cube. The total quantity 
of timber in the uM(hlie openings was 19,857 cubic feet of larch, 
and 3,455 cubic feet of white fir. 

1848. It had been originally proposed to raise the chains in 
the autumn of this year, that is to say, the backstay chains, or 
those between Nos. 1 and 2 piers (Plate mil), and this would 
undoubtedly Imvc i)een done, had it not been for the great delay 
occasioned by the non-arrival of the iron work; and, owing to 
defective supervision, 200 tons had been suffered to accumulate at 
Frankfort, which should have been sent on to Pesth long liefore. 
The freezing of the Danube also delayed the carriage for some 
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weeks, and ultimately a portion had to proceed by land-carriage — 
a most expensive and uncertain mode of conveyance. 

Tlie towers were in readiness as well as the tixture piers, all 
liaviiig tlie roller frames aud plates £xed ready for the reception oi 
the chains, by the beginning of November ; but, in consequence 
of the non-arrival of the iron*work, it was found impracticable to 
commence before the spring. The early part of the winter was, 
fortunately, tolerably mild ; had it been severe, the result, as to 
tike delay uf the chains, &c., might have proved of serious incon- 
venience. In February, however, a great quantity of snow fell, 
and severe frost succeeded ; and the ice, after continuing for a few 
weeks, broke up with great violence, about the middle of the 
month, anil tore away a great portion of the round fender pieres of 
the dolphins above Nos. 2 and 3 piers, but did little or no damage 
to the framing itself. The gearing of the sluices of Nos. 1, 2, and ^, 
was likewise torn away, as, indeed, everything else which afforded 
the slightest projtTtion for the ice to lay hold of. A great deal of 
damage was also doiie to the shipping and boots of the country, 
many of which were driven down the river, imbedded in the ice. 
The water rose greatly above, and did considerable damage to 
property : altogether, this was the severest break-up since the 
year Is^S. 

The tirst upper backstay chain was got up on the 28th 
of March, without the slightest difficulty ; the blocks, crab, and 
gearing working extremely well. The position of the blocks, and 
process of hoisting the chams, will appear on reference to 

Plate VI I r. 

It was about this time that the first serious apprehensions were 
entertained concerning the state of poHtical aifairs in Hungary. 
A very strong party had been formed, who had for their object 
nothing less than a revolution in the government of Hungary, to 
make their country h separate and indej3endent state, but naminaUy 
under the Emperor of Austria ; and this party appealed to gain 
ground daily, and fears, which were afterwards realised, were 
entertained that this party would not separate until they had 
struck a blow somewhere. Just at this time, the most important 
part of the iron-work, viz., the eliains, were on tlu ii in;ul to Pesth, 
and iiad any occurrence taken place to stop them, the works would 
have come to an absolute stand-still. Luckily, the chains had all 
arrived before any violent outbreak occurred. 
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The Emperor and Court left Vienna in April. In Hungary, the 
Groatians were in open rebellion, and artillery, &c., were daily 

leavin*^ Pesth, in steamers, for different posts up and down the 
Danube; and in the earlv part of Mnv, the military came in 
contact with tlie populace of Buda, and several were killed. In 
order to assist thdr country in this critical situation, all the 
nobility and gentry deUyered up their plate and other valnables to 
the government. The Count Szechenyi was one of the first to set 
the example of prrscMitini^ nearly the whole of his magnificent sen'ice 
of plate, and others soon followed in proportion to their means. 

In the beginning of June, there was an almost universal strike 
amongst the workmen in Pesth, and on the 8th a mob of about 
1000 visited all the large establishments in and around Pesth, for 
the purpose of compelling the managers to employ none Imt 
Hungarian workmen, and to send away all foreigners. The 
Railway and Walz Muhle, probably intimidated by force, yielded, 
and made the required conoessians, and signed a paper to that eflect 
The mob then came to the work-yard at the bridge, and reiterated 
their demands. Mr. Adam Clarke (helmed makm«r any m-range- 
merit whatever with them, except what the conntituted authorities 
ordered ; and, whilst they were haranguing about "Freedom " and 
** Equality," sent o£P messengers to the magistracy and Chef de 
Police of the Minister of the Interior, and just as they were 
geLLmg reiidy for mischief, Count Szechenyi made his appearance, 
and engaged their attention by giving them a speech in Hunganan 
until the guard, consisting of about sixty men belonging to the 
yard, armed with muskets and bayonets, got under arras, and 
showed a formidable front, whieh held the mob in elieek until the 
arrival of tlie Clief de Police, who ordered them to disperse, in the 
name of the law, which after a great deal of confusion they did, 
threatening, however, to come back again and set fire to the 
work-yard in four places. 

The steamers were obliged to leave oft" l Uiiiiintr down the river, 
the \^ ll(>le population l^elow^ Pesth being in open rebellion. 

W ith the exception of stormy and angry meetings between the 
parties, the period which immediately followed was tolerably 
tranipiii ; the last parcel of iron-work arrived at the end of June, 
and the first centre chain (^Plute \ iii i was hoisted and connected 
on the bill of July, all the tackle working well. 
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In spite of the greatest exertion in tinishing tlie works, the 
pohtical state of the country was sueh as to furnish daily antici- 
pations of their proceedings being stoj){)cd. The Minister of 
War and several of the Generals were killed near Vienna, and the 
city bombarded, the Emperor and Court left, and eveiything was 
in the greatest confusion ; it was by the merest chance that the 
wuiknien were prevent etl from being sent oil" en 7ii(/.s.sc to recruit 
the aiiuv. When the state of affairs, however, would allow of 
work at all, the roadway beams (Plate xxvi.) were fixed in their 
places, and the upper parts of the towers finished. The rosettes 
were of cast iron, made in Hungary, as were also the pedestals on 
the iootsvay, round the towers (l^late xix.), and the cantilevers 
for the support of the balcony had been previously made by the 
same manu&cturer, and were akeady fixed in their places. All 
the ornamental stone-work was executed by German and Italian 
carvers ; they worked very rapidly, and in first-rate style, some of 
them niakiijp: upwards of a })ound a day on Xo. 2 pier. 

1849. In December the occupation of Pesth by the Imperial 
troops took place ; and as the details of the war are still fresh in 
the memory of most, it will be needful here to give only a 
summary of them, in so far as they affected the bridge. 

On the hndi^e of boats beinj^ taken out, about the 22nd of 
December, the provisional government took the management of 
the bhdge into their own hands, allowing the officials, &c., to pass 
by tickets, and forbidding the public under the severest penalties 
to force a })assage, the ])hitform being by this time nearly 
con)})leted, and already sutticient for a passage across. 

This lasted a few days, till the " great and sovereign people," as 
they styled themselves, forced a passage, by tearing down the 
barriers, malla^ting the watchmen, ftc., and setting aU rule and 
order at detiance ; and for several days the bridge was constantly 
crowded with people |)assing and re-passiug, fi'om mornnig till 
night, the authorities waking no further attempt to keep order. 

The provisional government now sent messages to the directors of 
the bridge, to prepare the approaches, &c. for the passage of troops 
and eavalrv, and afterwai il> Likewise for artillerv, and this to be 
done under the severest penalties. All representations of the 
danger which might occur from the passage of troops over an 
unfinished bridge, were unavailing, and totally disregarded. This 
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being the case, therefore, tlic O-inch longitudinal iarch timbei^ 
(Plate XXVI.) were covered over with cross tenipomry planking, U» 
save them as much as possible. After this had been done, tbe 
bridge was daily crossed by infantry and cavalry regiments, liglil 
and heavv artillery, baggage waggons, ., aiui ilic wiiole of the 
Hungarian army at last retreated over it, and on the 5tli and (»th 
of January the Imperial troops, to the amount of about 70.01)0 
men, comprising nearly a dozen cavalry regiments, and 270 
cannon, passed over it, and took possession of Bnda-Pesth. 

Whenev (>r it was at all ])ra('ticahle, the work u as proceeded with, 
although of coui'se but Uttie could be done when the platform and 
approaches were covered all the day with military, stores, &c. 
The foundry, where all the ornamental work had been made, was 
taken possession of for military purposes, and M. Ganx himself 
was obliged to cast cannon for them; so that, for months 
together, hardly a casting found its way to the bridge. The 
foundry of the Wabs-Muhle, where all the roadway beams and 
larger work had been cast, was also immediately shut up on the 
entrance of the Imperial troops. Some very large stones were 
brought from Soskiit during the winter, in spite of the difficulties 
attending the journey ; one of them contained 200 cubic feet 
£nglish. This formed the head and shoulders of one of the laons 
on the Pesth side. 

By the beginning of February the fortress of Bnda was venr 
stiongly fortified, and several of the largest pieces of caniioii 
planted, so as to sweep tin piiitform of the bridge; a strong 
battery was also erected to defend the entrance. 

About the 20th February, the General commanding the forces 
at Pesth issued an "ordre" that all workyards, shops, magazines, 
and materials of every kind whatsoever, that were on the Pesih 
side, should be pulled down and taken away before the night 
of the Uth of March at the latest, otherwise he should be com* 
petted to resort to the most severe compulsory measures, and in 
that case that all compensation would be denied to the Company. 
By working day and night, however, this " ordre " was obeyed, and 
by the night of the 11th the ground round the bridge was as 
clear as if the workyard, &c., had never existed. The iron and 
machinery was taken to Buda, and the stone, timber, &c., all 
removed to a distance. Close to the bridge, and just about where 
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the engine for raismg the cludns stood, was built a militafy block- 
house, for about 100 men, with blank walls pierced with holes 

for musketry — a dry ditch and palisading in front, and a covert- 
way for the passage of soldiers behind. 

After the passage of ike Imperial troops on the mght of the 
29th April o?er the suspension bric^ and hnd^ of boats, the 
ktter was set to and completely destroyed, being previously 
covered with pitch, tar, and other combustible matter. General 
' Hentzi then caused the whole of the 5-inch platform timbers, as 
well as those forming the footpaths, to be cleared away, leaving 
the cast>iron beams and trussing between Nos. 3 and 4 piers 
standing quite bare. He then caused four large cases, contacting 
about 30 cwt. of gunpowder, to be pkued on the 13th and 14th 
beams — counting from No. 4 — close to the chains, two on pucIi 
side, witli a train extending out to behind the toll-houses, with 
orders for the artaUerymen to fire it if the Hungarians attempted 
to force a passage—Pesth being already in possession of the 
insurgent troops. All direct communication now ceased between 
the two towns, the shores of both sides the Danube being lined 
with hostib troops, who soon began to lire on each other with 
small arms. One could see the artillerymen in the fortress 
standing by the cannon with lighted matehes, ready to fire at a 
moment's notice. There were about 100 cannon directed against 
Pesth, mostly 24-pounder8, with 64 and 1 20-pound mortars. The 
Buda workyard was strongly fortified with palisades and cannon, 
and lined with troops. Matters continued much in this state till 
the 4th of May, when the Hungarian army under General Georgy, 
a built 40,000 strong, made its appearance on tlic heights above 
Buda, and commenced bombarding the fortress. 

As the Hungarians on the Pesth side had planted cannon 
above the bridge, and were making other preparations to attack 
the troops in the Buda yard, General Hensi conmienced at about 
midday to bombard Pesth. The cannonade continued, \vith but 
little intermission, till about 12 o'clock at mght; and Mr. Adam 
Clarke, who was an eye-witness of all that occurred, on going home 
to his quarters at the above time, found that a 24-pound shot had 
smashed everything in his bedroom, while several smaller ones 
had made great havoc in the other rooms. The fortress continued 
to be bombarded without mtermission, day and mght, by the 
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Hungarians till the 9th, and several attempts had been made 
without success to take the Buda yard and woiks by stonn. On 
that day preparations were again made, but on a larger scale, to 

open a fire on the Buda yard from I'esth. In consequence of 
these preparations being observed from the fortress, a tremenduus 
fire was opened on Pesth with sheils and grape-shot ; this lasted 
only an hour, but did immense damage and set &e to several 
houses. 

The whole population of Pesth, with very few exceptions — of* 
which Mr. Adam Clarke was one — lied mto the country round 
about. The " Stadt Walchen " was quite an encampment of 
civilians, where about 80,000 inhabitants of Pesth, of all agn 
and ranks, were encamped in the open air, — while for the few 
who remained in the town it was a difl&culL matLcr to procure 
lood, of even the coarsest des>cription. 

Up to this time, the bridge, as far aa we could see, had suffered 
little or nothing. One of the f columns of the lower toll-honse 
on the Pesth side had been shattered by a shot, and some of the 
setting Hiacliiiii^ry dainagcd, hut that was all. The Hungarians, 
however, had now got battering artillery from Comoni (which had 
faUen into their hands at the beginning of the outbreak), and were 
making sad havoc in the fortress-— the whole of the heights from 
Blocksberg where the Observatory stands (see map) up to AltSeo 
being covered with ])atterics plaviiig day and night inc^iisantly. 
This contuiucd up to the evening of the ever-memorable 13th 
of May, when, as if to sliow that the previous firing had been 
mere child's play, General Hentsi qwned such a fire of shot and 
shells on Pesth as will never be forgotten by those who witnessed 
it. From 7 o'clock in the evening till i 2 nndnight, balls, bombs, 
and rockets fell like a linnirane of tire over the devoted city; by 
U o'clock it was on tire in thirty-two difierent places — and the 
thunder of the cannon, the crashing and hissing sound of the 
shells as they fell in hundreds, and above all the roar of the 
flames, which seemed determined to leave not a vestige of poor 
Pesth standing, formed a scene to the senses impossible to be 
described. 

The next morning the dty, indeed, piesented a sad si^t 
After the cannonade ceased, the progress of the flames had been 

stopped ; but half the city api>eared in ruins, the houses all more 
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or less injured from the shot, the glass from the windows filling 
the streets, and the pavement torn up by the shdls. The town 
and finctras of Buda was also in much the same condition, great 
numbers of houses being burnt and destroyed, as well as the 

Palace of the Falatine, which burnt for four days and nights. 

At last, on the night of the 20th of May, the walls of the city 
were stormed at all points by an overwhelming force ; and after a 
bloody and severe struggle, in which General Hentsi lost his life, 
* the fortress was taken; and on the morning of the Slst, the 
Hungarian colours appeared floating from the towers. Between 
6 and 7 o'clock that morning, and after all was lost, with the 
exception of the fiuda workyard, which was still held by the brave 
General who commanded them, he — for what reason is not known 
— set fire to the powder on the bridge with his own hands, 
blo\Wng himself and about SO feet oi the skeleton of the platform 
to atoms ; after this, all resistance ceased. Five of the beams 
were blown to pieces, and three were broken, but still hanging. 
The troops broke into the offices and magazines at the works, 
and destroyed much valuable property, and it was with the 
greatest difficulty that the papers and drawings were saved from 
destmctiuii. 

The Hungarian General Georgy now came and gave orders for 
the bridge to be repaired for the passager of troops ; and as there 
were several spare beams in the yard, this was done in four or 

five days. 

On examining the state of the bridge it appeared, that although 
many ahot had struck the bridge, there was but one which had 
done damage of any consequence. This shot, a 24-pounder, and 
jfired apparently from the Blocksb^g, had unfortunately taken 
effect on one of the long-forged Unks which connected with the 
curved set of the upper chain on the Biula sule (see Plate) 
of No. 3 pier; the bail struck the outer bar about 12 mches 
fi^mi the head, and forced it dose up to the second bar, which, 
however, was unhurt; there were in the damaged bar several 
cracks or renis from the upper edge downwards, one of which 
cracks extended to the depth of 3 inches. It was almost impos- 
sible to replace the damaged link owing to its being one of a set 
of ten, thereby rendering it necessary to remove the outer links 
from each of the adjoinmg sets before the faulty link could be got 
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at ; and one of the sets, as before stated, are the curved bars in 
the tower itself. The bar struck was reduced, as was supposed, 
about one half in strength, and the means adopted to lemedy the 
accident will be hereafter stated. 

The bridge continued open for the military and a part of the 
public till the 30th of May, when it wa^^ closed, and the works 
oommenoed again at ail points ; and as the authorities stated that 
the progress should not again be intenrupted, a beginning was 
made to lay the wood pavement on the platform. 

The works now proceeded fur some time in quiet and good 
order, great ditticidty being, however, ex}>erienced in prc»cuiiiig 
workmen, several thousands being employed in destroying the 
fortifications at Buda at veiy high wages. About the end of June^ 
in consequence of the advance of the Imperial troops upon Raah, 
orders were again received to put the bridge in a state for the 
j)Hssage of troops and artillery ; the work was therefore again, in 
great part, suspended, and the platform covered with temporary 
phmking, to save the longitudinal timber as before. 

On the 7th of June, after the insurgents had been beaten at 
Raab, the Polish General, Dembinsky, sent a detachment of 
sappers and miners, witii pitch and other combustibles, to deposit 
them in such positions ou the woodwork of the bridge as would 
insure its speedy and certain destruction, as soon as the retreating 
Hungarian army had passed over, in order to prevent the Imperisl 
troops from following. Tn answer to the remonstrances of Mr. 
Adam Clarke, (ienerul \orok said it was with a heavy heart he set 
about the destruction of snch a work, but that his orders were 
imperative. Mr. Adam Clarke then went to General J>embinsky 
himself, and made a most energetic remonstrance, assuring him 
that the burning of the bridge was an unnecessary piece of 
vaudalisni, which would sully his name and reputation for ever, 
and that the bridge could soon be made impassable for four or hve 
days, the longest period possible to prevemt the crossing ci the 
Imperial troops, as a ponton bridge could be thrown across in less 
than that time. At last the old General thought proper to listen 
to reason, and sent a detarhnient to assist and, if necessary, to 
compel the workmen to make the necessary preparations. All 
hands were now set to work to take the screws out of the 
beams, &c.; and the next day, Sunday the 8th, after the troops had 
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all passed over, the 5-iucb tiuibers were again cleared away between 
No8. 3 and 4 piers, with about feet of the skeleton of the 
platfonn^ and leaving an opening of that extent where the chains 
were tbe only communication. The beams and iron^work were 
lowered into two barges, which were scuttkd and sent adrift. 

The period at which it had been arranged that the opening 
of the bridge should^ if possible, take place, was the 1st of March, 
1849, and eveiy exertion had been made with this intent; and 
from the great progress made in every part of the work, there can 
be no doubt that it would hu.\e been limshed, that is to say, open 
for trathc, by, if not before, tliat time. The unfortunate occur- 
rences which took place at the very period, in which a short 
cootinnance of the exertions^ then being made, would have insured 
its speedy completion, of course prevented the bridge being 
opened either at that time or at any part of the summer. For 
months the bridge, its works, and magazines were in use for 
military purposes. Well and bravely, in the opinion of all, it 
sustained the severe ordeal to which it was exposed, and great 
-was the admiration expressed of it by aU who witnessed the 
occurrences at Pesth, where it was popularly styled " the eighth 
wonder oi the world." 

During the war the bridge had been tested by the passage of 
numerous troops of the different anoies of in&ntry, cavahy, and 
artillery, with heavy waggons and the usual accompaniments 
crowdmg the entire surface of the platform, not only for a day, 
but for weeks togetiier, day and night, and this when the ti-ussiug 
and bracing, which adds so much to the strength of the platform, 
was for the most part not erected. 

Mr. Tiemey Ckrk made his annual visit to Pesth in the autumn 
of this year, and after a close exanunation of the entire stmcture, 
found that the bridge had sustained no damage wliatever, with 
the exception of the link before mentioned in one of the top 
chains. After consideration, Mr. Clark came to the conclusion, 
that as great delay and expense must result if the damaged link 
were removed, the best plan would be to fix a thin link beside the 
damaged one, and also another on the opposite side, the section 
of these additional Hnks together being greater than the damaged 
one. To replace the link would have occasioned great expense, 
whereas the two additional thin bars cost only 10/. As. On 
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Mr. Clark's aiTival ou the 2l8t of September, the state of the 
works was as Mows, vis. : — 

The entire platform, carriage and foot\v:i \ s were finished ready 
for traffic ; the toll-houses also perfected. The lamps and pedestal 
for the toll-gates (Plate xxxvi.), as origiiiaily intended, were 
fixed but Mr. T. Clark, fearing that on some occasions acGklent« 
might occur, altered the position to that shown in Phite xxxii. ; it 
was in the first instance fixed between the to]l*honses, as in most 
similar structures. The lamp and pedestal at end of wing-wall 
(Plate xxxvii.) was also fixed, as well as the majority of those on 
the pedestals round the galleries or balconies round the towers 
(Plate XVIII.), for foot passei^jers. The fence separating the foot 
and carriage ways, from the head of the retahnng pier to the 
toll-houses, was lu u i,tate of forwardness, but not finished, being 
delayed for the want of castings and smitli's work, owuig to the 
late disturbances. The carriage road on the Buda side had yet to 
be made by the town aathorities, according to agreement, as sIbo 
that on the Pesth side. - 

There were, besides, other works to be finished, in no way 
interfering with the traffic on the bridge, before it could Ix- 
considered completed. No. 1 cofferdam was nearly down; 
No. 2 in progress ; and No. 3 coold not be taken away until the 
concrete and rabble work between the water and hmer rows of 
piles had been put in. No. 4 daju had been entirely taken away. 

The bridge was opened for general traffic ou the 20th of 
November, 1849. 

Thus was finished Pesth Suspension Bridge, a work which, in 
its construction, encountered probably more difficulties than any 
structure of a similar kind in existence. The magnitude of the 
river over which it is thrown, its depth, nature of ])ed, and 
velocity of cuirent, created the uusgiviugs, at one time ahuost 
universal in Hungary, that no permanent communication could 
ever be esteblished across the Danube between Buda and Pesth 
The moral difficulties to be overcome, no less than the physicd 
obstacles, were very gnat. Pride, prejudice, and jealousy Imd 
each to be encountered, so universal against the object at one 
period, that nothing less than the extraordinary energy and 
perseverance shown by Count Ss^henyi could have withstood 
their evil efiiects, and few would have made the attempt. 
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The biBSiefits derived from its construction are incalculable : two 
cities of great size, opulence^ and resources have, by its means, 
been -brought into immediate connection, wbere before existed only 

an uncLi taiu, and occasionally perilous, means of communiaition — 
not to speak of the great addition made to their attractions by the 
suspension bridge as a structure of art. Good will tid doubt 
accrue by the increased means of transit, and consequently further 
and extended commerce. Hungary is gradually becoming more 
known and appreciated, and with much advantage to the develop- 
ment of her natural resources. By increased intercourse with 
other nations, her inhabitants may be infused with more energy 
and less prejudice, while the good and sterling qualities possessed 
by many of her principal men, as by the great and good Comfit 
Szechenyi, will be discovered and admired. He is now, alas, it is 
to be feared, moraUy lost to his ('ountry and friends for ever ; but 
his great labours for th« advantage of Hungary remain, and their 
good effect is becoming daily more perceptible. 



ADDITIONAL FAETICULABS. 

The total cost of the bridge up to the end of December, 1849, 

including everything, excepting the expense of taking tolls, 
lighting, and watching, was 6,220,428 florins sterUng (622,042/.) 
Interest and purchase of land amounted to 1,519,294 florins 
(161,929/.) The, old materials and machinery valued at about 
100,000 florins (10,000/.)-~giving the total cost of the bridge 
itself 4,601,134 florins (460,113/.) 

The greatest observed difference in the versed sine of the chains 
of the centre opening was 14f inches ; the greatest degree of cold 
at which observationB could be taken was 20 degrees below sero, 
and the greatest heat 34 degrees above (Reaumur) — leaving a 
difference of 54 degrees. 

The prices paid for the diflerent kinds of labour were as 
follows :— 

The wages of labourers at the commencement of the work 
varied from 28. to 32 kreutzers per day; they eventually rose to 
34 and 40 kreutzers. 



Digitized by Google 



T 



n ADDITIONAL PABTICULAB& 



» 



Carpenters and bricklayers 
Italian carpenters . 
Stone luasons , • 
Grnrtitr m^isons , 
Patteru makers ^ 
Setters 

Smiths, firemeD, etc. . 
Hammer-men 
Fitteis • • • 



At the commeuuemeat At Uie end. • 

. 40 to 48 krs. 50 krs. to 1 11. la krs. 

■Z lis. 0 krs. 1 i\. 20 krs. 

. 1 fl, 20 „ Ifl. 40 krs. to2fls. 

1 „ 40 „ 2 ^s. 

1 „ 0 „ Ifl. 20 kre. 

1 „ 15 „ E lis. 

. 1 „ 21) „ Ifl. 40 krs. to 2 is. 

. 0 „ 60 „ 1 fl. 5 krs. 

. 1„«0„ 1 fl. 40 kr!5. 2 fls. 



Boat and baigcmen . . 0 50 ^ 1 fl. 6 kia. 

^The above prices lefer to a day of ten Honn.} 

THE FBIOE OF BUILDINQ HATBRIAI^ KTO, AS F0IJX>W8 : 

{all l)LLL\t.iLED ON THJfi WORKS.) 

flu kn. 

Fifteen-indi aqnare badk tunben, in kngth from 40 to 80 ft.^ p« 

foot nm 30 kn. to 0 40 

Oak, same lengths and size 1 fl. to 0 50 

Square larch in lengths from 40 to 60 ft. . . . . . 2 0 

Round do. do. per cubic foot . . . ..10 

Common round timbeiSj 50 ft. long, and averaging 12 inches at 

the butt ........ each 3 0 

Ditto do. 60 ft. long, and averagmg 18 to 20 inch. 

at the butt 16 fls. to 18 0 

[This applies to the timber from Austria and Bnvaria. The 
Hungarian timber from the Waag being of much inferior 
quality, cost 25 to 30 per cent less.] 

Fonx-inoh. planks 18 ft. long, 1£ inch, broad (Bavarian) • each 1 86 

Three ditto ditto ditto - „ 1 12 

Inch boards ditto ditto . „ 0 30 

Babble stone per cubic klafter (216 feet) 8 0 

Granite, including all expenses 3 0 

Sand, fine and free from impurities, per eubic klafter . . 12 0 
Gravel, be«t 8fls. Ditto, got by dredging, per klafter . ..40 

il> tlruuiic [line, groiuid lur use, per cubic foot. . . . . 0 50 

Coal for smiths, per \ k nna centner 0 40 

Charcoal, per Vienna hk tizen 0 24 

Coal for sleum-t jiirmcs, per ("fiitner , • . , , » 0 24 

Hard Soskiit stone, per cui)e loot 0 40 

Soft ditto ditto 0 30 

Waitaen ditto ditto . 0 34 

[The above are the averages including all e&penses.] 
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Waitzen quarry was distant 25 Englisli miles. 
Suskiit ijuarr) was distant IG Eni^iisli miles. 
Mauthausen granite quarrv was distant 270 English miles. 
Xo. 1 dam was commenced and the first pile was pitched on the ^8th 
July, 1840 ; finished August (itli, 1842. 

No. 2 dam was commenced and the first pile pitched May Ist, 1841 ; 
finished August 6tb, 1842. 

Xo. 3 dam was commeuced and first pile pitched April 8th, 1842; 
tinished April 4th^ 1845. 

No. 4 dam was commeuced and first pile pitched May 12th> 1842 ; 
finished January 5th, 1844. 

The following is the number of piles in each dam, and the per-centage 
drawn and re-driven : — 

No. 1 dam, 1868 pitched, 509 drawn=38 per cent, drawn and re-driven. (?) 
IBIhis large per-centage is accounted for by the foct that a large quantity of 
the oak timber just procured proved unfit for driving. 

K(). 2 dam 1100 pitched, 77 drawn — 7 per cent, drawn and re-drivcn. 

No. 3 dam, 1227 pitclied, 174 drawn — IG i per cent, drawn and rt-driven. 

No. 4 dam, 1029 pitched, 32 drawn; about 3 per cent, drawn and 
re-driven. 



THE £^'D. 



•BAOBOKT AlID KTAXN niHTtW, \VlllT£rBIAa^4. 



r 

Digitized by Google 



Digitized by Googl( 



/y / 




ft 



Digiiizeuj 



Digitiz 





I 



4 



Digitized by Google 



PL S. 



it/ Sctiivn- 



TH 



■SI 



X 



lis - ^ 



?3 





1^ .^ .-^ n«> «;» tn *x »» w npj « <i 







m m -t 




XVII 



lc, -^fck ■Wfc 

r.; -V-. Kft t« *^ *« . 



t^m*Jf tCMmt 




tizea by Googl 



Digitized b 



Digitized by Google 




Digilized by LiOOgle 



Il 




1 



T 




DigitjEed by Googl 



i 



Digitizec '-^^^^ ^S^^ 







1 


/ 






1 





Digitized by Google 



I 



I 

I 
I 



. ij .i^.. Sif Google 



Digitized by Google 



Digitized by GQOgle 



Digitized by Google 



I 



edb^Google 




I 

! I 



I 



I 




4.^ 



Digrtized by Google 



Digitized by Gj 



Ogle 




JfuUt of Feet. 
A ...f i 1 9*4 



Digitized by Googl( 



